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In the counties of Devonshire and Coruw'all tJie dairy 
industry is of paramoimt importance. A great amount of 
milk is produced and sold as such for consumption, but the 
('hief interest attached to the industry lies in tlie fact that 
for generations these counties have been renowned for a par- 
ticular variety of cream known as “ Clotted Cream." 

Historically, the industry is of more titan passing interest, for 
there is good reason to believe that in some districts in Devon- 
shire cream has been made for centuries. Twantley, famous 
as one of the earliest authentic writers on dairying in England, 
says, in a communication to the Bath and West Society," 
dated 1791 : " From the method used of licating the milk, is 
pioduced what is called ' clouted cream ' ; which I suppose 
should be termed ‘ clotted cream/ as the warmth causes the 
cheese particles to incorporate with the cream, makes it clot 
and become more mucid or slimy." 

Very little information on clotted cream has been published, 
and no experimental work, designed to improve the standard 
methods of production, seems to have been carried out. 

During the summer of 1912 the writer was deputed by the 
College with which at that time he was connected— TIic Midland 
a\gricultural and Dairy College— to conduct an enquiry on the 
spot on behalf of the Board of Agriculture and Fisheries. 
The immediate reason for the investigation was as follows ; 
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Information had been received that some farmers and dair5mien 
made a point of adding a small quantity of water to the milk 
before setting the pans for the cream to rise, their contention 
being that by so doing the raising of the cream was facilitated 
and the milk was less likely to adliere to the bottom of the pan 
and become in some cases " biimf^d.” 

Until comparatively modern times the milk which remains 
in the pan after the removal of the cream, and which is known 
as “ scald milk," was used exclusively for the feeding of calves, 
and that being so the addition or non-addition of water to the 
original milk did not seem to be a matter of very grave 
importance. As the public demand for milk increased, however, 
the more enterprising dairynaen saw that “scald milk," 
containing as it did such a valuable percentage of protein 
matter, as well as about i per cent, of butter fat, was a market- 
able commodity, and a considerable business was established 
in the selling of scald milk to certain sections of the population 
in Devonshire and Cornwall. 

This new use for scald milk, which had formerly been regarded 
as an unimportant by-product, altered the position in respect 
of the addition of water to the original milk ; for it meant that 
the public vere purchasing milk to which extraneous water had 
been added and therefore milk which in the eye of the law was 
adulterated. It became, therefore, of importance to ascertain 
whether the addition of the water was essential for the produc- 
tion of the best quality cream. 

In the course of the enquiry an attempt was made to investi- 
gate other points of interest to the industry, e.g,, the claim that 
typical “clotted cream" could only be made in the two 
counties. This was said to be due in some measure to the special 
nature of the local pastures, but principally to the breeds of 
cattle kept by the Devonshire and Cornish farmers. In the 
Exeter district, for instance, the herds chiefly in favour are 
Jerseys, North Devons and various crosses of these breeds ; 
in the South of Devonshire, South Devons (South Hams) and 
crosses of these with Guernseys are more common ; while in 
North Cornwall the herds consist principally of North Devons 
and various crosses. 

As the College herd at Kingston was composed almost solely 
of high class Dairy Shorthorns, the opportunity seemed favour- 
able for observing the influence of the breed of cattle on the 
quality of typical " clotted cream." The opportunity was also 
taken to collect information regarding the chemical composition 
of " clotted cream " and " scald milk." 
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Tliroughout the experiments, the original milk, the clotted 
cream, and the resulting scald milk were weighed and analysed. 
As the milk was usually set to cream in the evening, a rich 
milk was secured, closely approaching in quality that used by 
tlie Devonshire and Cornish makers. 

Before commencing the experimental work, suitable utensils 
had to be obtained, and a form of apparatus embodying the 
chief features of the best types in use by makers of clotted 
cream in the West Country was designed and fitted up in the 
dairies at the College.* 

Briefly, the apparatus consists of a shallow galvanised iron 
tank, raised on strong iron supports, tlie cover being of block 
tin with two holes to receive the pans of milk. The pans are 
made of block tin, 20-24 diameter at the top, 12-14 
in diameter at the bottom, and 8 in. deep. Water is contaim d 
in the tank, and the heating effected by means of 
steam passing through pipes direct into the water, the con- 
ducting pipes being arranged in such a majiner as to avoid 
imdue vibration. Arrangements were made for two pans to 
be scalded simultaneously under identical conditions, one pan 
containing milk alone, end the other containing milk witli the 
addition of varying quantities of water. In each test two pans 
were subjected to the scalding process, one of which was always 

normal ” and acted as a “ control ” upon the other. Wliile 
occasionally a smaller quantity of milk was set for creaming, 
the usual amoimt was six quarts in each pan. 

The milk to be used was thoroughly mixed aiid divided by 
weight into two equal parts. Into one pan a certain amount 
of water was poured, and then one half of the milk, while the 
remaining half of the milk was poured into the control pan. 

After an interval of from 12 to 15 hours to allow tlie cream to 
rise, the scalding process was carried out. It proved to be 
desirable that, before the pans were put on, tlie temperature 
of tjie water in tlie tank should be nearly at boiling point. 
After a few preliminary trials this temperature was fixed at 
195® F. to 200® F., but during the latter half of the experi- 
ments an alteration was made, the water being raised to a 
temperature of 205^ F, 

The experimental work showed that, other conditions 
being equal, the most satisfactory results were obtained 
vhen a thermometer was used to ensure the adoption of a 
nniform temperature. This agrees with the experience of the 

* It has not been possible to obtain a photograph of the actual scalding 
a])plicance as used in the experiments. The apparatus avus, however, a 
combination of the appliances sliown in Figs. 3 and 5. 
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bc'st makers in the West Country, and it is probable that a 
more general adoption of standard uniform temperatures 
wou]{l result in the production of a better article. It is possible, 
however, that one standard scalding temperature would not 
give imiform results in different districts under widely varying 
conditions. 

At the beginning of the experimental work the scalding was 
allowed to take from. 15 to 20 minutes, and the temperature of 
the milk and cream, when removed from the heating apparatus, 
varied from, 180° F. to 185° F. 

After the first four tricils a change was made by scalding 
from 25 to 30 minutes. This length of time was continued 
throughout and tlic cliangc was completely justified by the 
results. Furing the second half of the experiments the 
temperature of the cream and milk at the conclusion of the 
scalding was 187'' F., and it was then that the finest samples 
of cream were secured. 

After tlic scalding was completed, the pans were taken off 
and allowed to remain for 24 hours, when the clotted cream 
was skimmed (Figs, i and 2). This operation called for great 
care in oreler that botli the " control '' and the experimental 
Table T. 
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pans should be skimmed imder tlie same conditions. Any 
oxecssive mixijig and stirring of the cream for sampling was 
liable to destroy the texture, and there was the danger of 
converting it into butter. In addition to the samples for 
analysis, samples were also taken for the purpose of judging 
the flavour, texture, and general marketable quality of the 
cream. The results of tlie analyses arc shown in Tabic I 

One of the advantages claimed by tliose who favour the tise 
of water in the milk is that the sediment, consisting of white 
specks found in the bottom of the pans when the scald nrilk is 
poured away, is considerably less in tlie pans containing sonT^ 
amount of water than it is in those containing normal milk. 
The College experiments proved, however, that wat(i‘ on the 
bottom of the pan has no influence on the proportion of 
sediment remaining after the scald milk is removed, In fact, 
cji some occasions there was actually more sediment from the 
watered milk than from tlic normal milk. 

Tiiere was no appreciable difference between the weiglit of 
( reain skimmed from the jiormal juilk and the weight (;f tuvam 
from the \vatcred milk. 

The average wciglit, taking both tlie experimental and 
" control ” pans, worked out at lO’gg oz. cream from 15 lb. of 
milk, which shows that ilb. of clotted cream is produced from 
231b. of milk. The Devonshire makers consider that i lb. of 
ciofted cream is obtained fnjin 20‘5 lb. of milk, bm no experi' 
mental data are available to boar out that opinion, and, having 
regard to the difference in breeds of cattle, tlie }'icld of cream 
obtained in the College experiments docs not appear to compaiv 
unfavourably tvith tlie acce]>tcd liguros of tlie West Coimtr\' 
makers. 

Scane makers have cont(‘nded that tlie addition of \vaLer 
a>si<ts in the production of a rrcam having the most typical 
imcl desired flavour, and, as from tjic commercial aspect t]u> i' 
obA'iously a matter (>1 great importance, the samples of cream 
wlun skimmed ^wre judged for flavour at the College b\ 
Mr. Alee Todd, Head of the Dairy Department, and b\' tho 
writer. It was found invariably tliat the cream obtained fo>m 
watered milk was inclined to be insipid and lacking in flavour 
as compared w'ith the normal cream. The importance of tlii> 
phase of the enquiry appeared so great that, as soon as a imifonn 
mctjiud could be arrived at, arrangements for judging were 
made with two Dewinsliirc producers, botli of tliom engaged 
eommcrcially in the business, and one of them being a well- 
known exhibitor of cream and holder of many of the highest 
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award:>. The samples were posted to them as early as prac- 
ticable, and would usually arrive some 24 to 36 hours after 
skimming. For tliis purpose the creams were simply labelled 
A end B, respectively, and no particulars were given to the 
judges as to the character of the samples. 

Abstracts from the reports of these gentlemen arc as 
follows, and further particulars as to the respective samples 
may be gathered from the tables ; — 

9(f (no \\-ater) . . " Best specimen yet seen, and pc a close second. 

Granulation all right, but each lacks the 
characteristic flavour," 


10a 

lob 

Tlfl 


. , ^ 


u& (j gills water) 


12a (no water) . . ^ 
126 {j pt. water) ^ 

12a (no water) . . ' 
12^) (i pt. water) ( 

ijio water) . . ■ 
13& (i qt. water) | 

T 3a (no water) . , ^ 
136 (i qt. water) ^ 

1 4(2 (no water) . . j 
146 ( I qt. water) ( 

14a (no water) . . 
14^ ( I qt. water) 


‘ Samples lort and 10b arc the thing." 

‘ To me a very good cream, the flavour and 
texture as much like our cream as you will 
get. I think if you produce cream like that 
you will have a very saleable article." 

' Arrived 48 hours after skimming, and both 
quite sweet. Did not like this sample. 
Seemed like separated cream scalded, being 
too pa.sty. Not much flavour, in fact did 
not care for it at all." 

' Both typical— 2^ days old. Sample 12a 
very nice and sweet, and sam])le 126 
de\-el oping bitterness. 

‘ Consider them both good, but prefer 12a 
on account of flavour." 

Both t\pical with no striking difference- 
after 36 hours sample 13a still yery nice 
and sweet., while sample 13ft has a slight 
suggestion of bitterness." 

‘ Think them both good — very little difference 
in them, jyi possibly being a little better 
in flavour. ' 

' Both are all right and quite typical, l>iit I 
think sample 14a has the better flavour." 

' Both good. Sample 14(2 gobd in flavour 
and texture very good. Sample 146 not so 
good in texture, being a little pasty, and 
not quite so good flavour as 


I he samples submitted represented cream produced from 
milk containing quantities of water varying from 2 gills to 
I quart per lot of milk, and in each case the cream from the 
corresponding control.’' It will be noticed that opinion was 
invariably in favour of the sample of cream produced from 
milk to which no water had been added. 

As regards the qualities required in a typical sample of 
clotted cream, it must be granular in texture ; it should be 
firmer than the thickest of cream obtained from a separator, 
but not so linn as a freshly-made cream cheese ; tlie colour 
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should be golden, not unlijcc the colom- of the butter made from 
pure bred Guernsey cows. The cream must not be too wet or 
mushy,'" for, if so, it ceases to be characteristic ; moreover 
if too much moisture is present it indicates an excess of scald 
milk incorporated in the cream, and the keeping qualities are 
thereby considerably impaired. The cream must have a 
nutty " taste, and a decided scalded flavour pleasing to 
the palate. 

A reference to Table 1 . indicates that the percentage of 
butter-fat in the original milk cannot have any considerable 
influence upon the percentage of butter-fat in the finished 
cream owing to the method of skimming which at present 
prevails ; but it may be inferred that, other conditions being 
equal, the richest and finest cream is likely to be obtained from 
the richest milk. 

Table 11 . gives the percentage of " Butter-fat,” ” Total 
Solids,” and (by deduction) the percentage of ” Solids not 
Fat " in the scald milk obtained from the normal milk. 


Table IT. 
Scald Milk. 


Samplos 

(wthont 

water). 

Eutter-Fat. 

Solids not 

Fat. 

Total Solids. 


Per cent. 

Per cent. 

Per cent. 

1 

0‘So 

e ’43 

I0'23 

2 

I -00 

9-41 

10*41 

3 

o-So 

9-32 

10*12 


OMS 

9 ‘33 

10*00 

5a 

0'6o 

9-31 

IO*II 

6a 

0-75 

9 ' 30 

10-23 

7a 


9-1 1 

io*ig 

8a 

I -no 

9-13 

10-13 

9h 

0-70 

97^ 

10-41 

9d 

0*63 

9-67 

10*32 

10a 

0-50 

9 '59 

TO -'00 

iob 

0-40 

9'2S 

9*68 

iia 

0-90 

9 ' 3 i 

T0*2I 

12a 

0-90 

9-26 

10*16 

T3a 

1*03 

9*20 

10*25 

l.|a 

o-Go 

9-42 

10*02 

r 5a 

1 0*70 

9-27 

0*97 

i6a 

1 0-96 

9*64 

10*39 


Table HI. shows the complete analyses of tlio samples of 
cream raised and taken from the normal milk ; it will be 
seen that the percentage of butter-fat in clotted cream may 
be as high as 66*59 cent., the more usual percentage being, 
however, in the region of 62-64 
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Table III. 


Clotted Cream. 


Samples 

(without 

water). 

Water. 

Butter-Fat. 

Solids not 
Pat. 

Total 

Solids. 

Protein. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

I 

35*46 

59-69 

4-85 

64-54 

3*07 

2 

33*05 

58-97 

7-98 

66-95 

3-00 

3 

37*29 

56-76 , 

5-95 

62-71 

3-45 

4 ^ 

32-87 

62 -65 

4-48 

67-13 

3-51 

5« 

3 T -03 

62‘6i 

6-36 

68-97 

3*58 

6a 

28-10 

64-90 

7-00 

71-90 

3-64 

7 « 

27-94 

66-27 

5*79 

72-06 ! 

3-19 

8<z 

29-68 

62-54 

7-78 

70-32 ; 

2-94 

96 

28-15 

63-47 

8-38 

71-85 

2-62 

9 <i 

^ 7-57 

66-59 

5-84 

72-43 

3-58 

loa 

30-18 

62.59 

7-23 

69-82 

3-26 

106 

29-06 

64-23 

6-71 

70-94 

3*19 

iifl 

30-40 

64-10 

5-50 

6g-6o 

3-26 

12a 

31*46 

62-67 

5*87 

68-54 

3-64 

13a 

27-87 

64-72 

7*41 

72-13 

3*45 

14^? 

29*90 

64-56 

5-54 

70-10 

3*39 

I5fl 

33 * 2 S 

59*47 

7*25 

66-72 

3*77 

16a 

3174 

60-33 

7-93 

68-26 

4-09 


During the course of the investigation a number of bacterio- 
logical problems suggested themselves, and of these the most 
important appears to be tlic explanation of the derivation 
of that unique flavour so characteristic of the best samples of 
clotted cream, \^dule the actual scalding process is to a great 
extent responsible for the specific flavour, there is every reason 
to beheve that, even before the scalding takes place, the flavour 
has in a great degree beeji decided. 

During the time which elapses between the setting of the 
milk for creaming and the scalding, bacteiial action is taking 
place, and tlie various organisms present are exerting an 
influence upon the flavour of the milk itself. When the 
scalding begins, the cmTcnts which are set up in the milk and 
cream tend to distribute the bacteria evenly tliroughout 
the whole, and the flavours which are the result of volatilisation 
are taken up and retained in the cream. 

The scalding process is essentially a system of pasteurisation, 
the efficiency of w'hich depends largely upon the types of the 
bacteria which comprise the original flora of the milk. 

• Such organisms as are able to resist the temperature employed 
in the heating will be free to multiply in the period of tw’enty- 
four hours during which the milk and cream are left to cool ; 
and, as they will be present in the cream as well as in the 





Itg, 4. — Cooling Room of a large Dairv. 



Fig. 5. — Cooling Room of Dairy referred to in Idg. 6. 
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scald milk, the flavouring of the cream may vary according 
to the types and number of the bacteria which have survived 
tiie heating. 

Some support is lent to this by a consideration of the report- 
on certain of the samples of cream produced during the investi- 
gation at the Midland College. It will be noticed that in 
each case the flavour of the sample which had been taken from 
the cream raised on normal milk was considered the belter, 
in samples 12b and 136 there was a distinct bitterness, 
while in samples 12a and i^a no such taint was disccniiblc. 

Having taken these samples at the same time, and knowing 
tliat the raiilks, normal and watered, had been subjected to 
identical conditions in every respect, the writer was led to 
infer that some organisms present in the water had survived 
the scalding process and were, in some measure at any rate, 
responsible for the flavouring detected. The scope of the 
work at the time did not, however, allow of bacteriological 
e.xaminations being made cither of the water, the milk or 
tlie cream. 

The investigation also indicated that the keeping propertie- 
rif dotted cream are greater than is sometimes supposed. 
Many who are engaged commercially in the industry express 
the opinion that cream should be consumed vhhin about 
24 liours after skimming, but it will be seen that some of tho 
samples submitted were quite good and typical for periods ot 
36, 48, and 60 hours after skimming. 

TJic question of the keeping qualities of clotted cream is 
second only in importance f 0 flavour, and it should be possible 
by a further investigation to obtain some useful information 
<m this point. 

The results of tlie experiments conducted thus far tend to 
show that 

1. From noiTiidl milk clotted cream can be produced superior 
in flavour and texture to tha.t produced from milk to which 
a luantity of water has been added. 

Tlie addition of water docs not appreciably add to the 
actual weight of cream produced and does not apjiear to alfect 
the percentage of fat in the cream. 

3. The use of water in the bottom of the creaming pan has 
no influence whatever on the amount, or, as far as can be s»cn. 
the nature of the sediment whicli remains in the pan after the 
removal of the scald milk. 

4- The clotted cream produced from milk to which water iia- 
been added does not possess tlic keeping qualities of similar 
‘^ream raised from normal milk. 
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5. As regards the effect up(m the by-product, the position 
appears to be that, while depreciating both the food and the 
commercial value of scald milk, no corresponding advantage 
can be shovTi to result from the use of water either as concerns 
the scald milk or tlie clotted cream. In fact, the experi- 
memts t(md to prove that there are sufficient disadvantages to 
warrant a discontinuance of the praxtice. 

6. Provided a suitable system be adopted and reasonable 
care be taken in management and manipulation, clotted cream, 
liaving the typical and charai t eristic properties, can be produced 
in any district. 

7. AMiile a ricli milk i> preferable, it is not at all essential 
for the production of characteristic clotted cream that only the 
breeds favoured by the agriculturists of the “ West Country " 
should be employed. 

8. The flavour and the keeping properties of clotted cream 
are problems of a bacteriological nature. 

Methods in Vogue in Devonshire and CornwalL 

It may be of interest in concluding this article to give some 
account of the methods adopted in making dotted cream 
in its native counties. As a first example, a modern dairy 
in the neiglibourhood of Exeter may be mentioned. Here 
it may be noted that the milk is poured into the pans, and, 
after standing for some 10-12 hours, is scalded. For this 
purpose the dairies are fitted with long copper troughs to 
accommodate the water, with steam connections for the heating 
(P^ig. 3). Covers made of copper fit on the top, and these are 
liollowed in such a way as will admit of the pans being supported 
ajid at the same time surrounded by tlie water. The steam is 
turned on and when the water has been brought to the boiling 
point the pans are put on. The temperature of the milk and 
cream is not usually allowed to go higher than 190° and the 
operation is completed on the average in about 15 minutes. 

A thermometer is used, but experienced dairymen often tnp 
lightly the rim of the pan and if small bubbles rise on the surface 
of the cream, consider that the scalding is completed. The 
pans used are large enough to deal easily with two gallons of 
milk. 

From the scalding -room the pans are taken to a coolijig 
room (Fig. 4), and about 24 hours later the cream is taker, 
off and lifted into a metal strainer by means of specially adapted 
skimmers. These skimmers have long handles and small 
perforations. The bottom and sides of the metal strainer 



Fig. 0. — " Furnace and ‘Copper.’’' Scakiin^^ Apparatus as used in a 
well known Newton .-^bbot Dairw 
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are perforated in order to permit of the thinner creana parsing 
away^ leaving only the typical thick cream in the vessel. The 
cream which passes through the perforations is utilised for 
butter-making. 

The cream having been skimmed is ready for sale at once, 
and for the purpose of transit is packed into small earthenware 
jars or in tins. A type of vessel which is now coming into 
vogue for use as a receptacle for crcaju is the wood pulp cup. 

Some idea as to the possibilities of the clotted cream industry 
may be gathered from the fact that, in one large dairy in this 
part of Devonshire, no less than one ton of cream is made and 
distributed each day during the season. 

A well-known maker in the vicinity of Newton Abbot uses a 
‘'copper" the water in which is heated underneath by a 
furnace (Fig. 6). His pans are of enamelled metal (Fig. 5) 
and the scalding process is conducted for from 30-45 minutes. 
The temperature of the water in the copper at the conclusion 
of the process is about 212° F. 

Li Plymouth, one large dairy deals with the milk of 250 
cows ; the pans for scalding arc placed on steam-heated 
water, which is at the boiling temperature before operations 
are commenced, and then the heating is continued for from 
15 to 17 minutes. Two other dairies of considerable size 
adopt a similar treatment, tlie lieating being continued 15 
minutes and 25 minutes respectively. 

In North Cornwall there are to be seen one or two examines 
of the old-fashioned dairies, and in these cases, it was often 
stated that the addition of water prevented “ catching." It 
was on the moors not far distant from Camelford that an 
opportuiiity presented itself of seeing the production of clotted 
cream under conditions in which the heating was done by 
means of peat fuel, cut from the moors on the homestead. 
This was the only instance in the whole of the enquiry where 
the writer succeeded in finding this method of heating. 

The farm in question was a loneh homestead on a wide 
expanse of Cornish moor. The atmosphere of the room in 
which the dairy operations were carried on was redolent with 
the smell of peat. The fireplace was old and contained no 
range of any description, the fuel consisting solely of peat. 
This is allowed to bum and smoulder until little remains except 
the red and glowing embers. These are put into an iron pot 
supported on a tripod, and on the pot is placed the small crock 
of milk. The supply of smouldering peat is kept constant and 
in from to 2 hours the " scalding " is completed. 
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TJic cream raised in this manner is unique and has a flavour 
of its o\vn bearing a resemblance to the odour of smouldering 
peat. Even to-day there are often connoisseurs of ''dotted 
cream ” who are not satisfied with any other than cream heated 
over a fire of peat. 

The author wishes to acknowledge his indebtedness t(> 
Dr. Wm. Goodwin, Principal of the Midland Agricultural 
and Dairy College, for his advice and warm interest ; to 
Mr. Alfred Apple yard, M.Sc., now of the Rothamsted Ex- 
[)erimental Station, who conducted the whole of the ana]yse< 
upon wliich the tables are based ; to Mr. A. 0. Row den, of 
Exeter, and Mr. J. Dolbcar, of Newton Abbot, for their services 
during the latex investigation ; and to the producers of clotted 
('ream in Devon and Cornwall for their courtesy and assistance 
during the preliminary enquiry. 
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SOIL ANALYSIS. 

E;. J. Russell, D.Sc., 

Rothamsied Experinievfcil Station. 

Akaiwsis is tlic method adopted by the expert adviser for 
('btaining certain information about a soil. It includes 
elicmical, physical and bacteriological investigations, and it 
may be accoxupanied by more general field observations for 
tlie purpose of disco wring the nature of the subsoil, of the 
M’ater supply, and of llic climatic ai:d other conditions important 
for the growdh of jxlants. 

A full investigation of this kind is found to be too laborious 
for ordinaxy use, and in practice shorter methods arc commonly 
jicccssary. These do not aim at giving a complete account of 
the soil, but they express the amounts of certain substances 
present wEich are known to have an impoidaiit effect on crop 
production. Experience has shown, however, that thesi' 
methods are at their best when used for purposes of comparison, 
and as far as possible they should only be applied in this way. 
The analysis of a casual sample of soil from a district of which 
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the analyst has no intimate knowledge is a much more difficult 
affair, and is often unsatisfactory both to him and to the 
farmer. Indeed, from the farmer's point of view, the question 
as to whether a soil analysis is worth conducting depends very 
largely on the possibility of making a comi)arison with some 
similar soil about which definite knowledge has been obtained 
by field experiments. 

Fortunately, this country is now provided with organised 
schemes under which such systematic field experiments may 
be made and the results recorded ; the possibility of setting 
up comparisons is therefore steadily increasing, 

How a Soil Analysis may^be Useful. 

hi at least three distinct cases useful help can be given by 
the soil expert. 

(1) The simplest case arises when a farmer wants to knotv 
whether he has any reasonable chance of obtaining results 
similar to those demonstrated by field experiments on another 
farm in his locality. Where, for instance, such experiments 
have demonstrated the advantage of applying lime, phosphates, 
or potash, the expert can with considerable accuracy say 
whether similar results can be obtainc‘d on the farm in question. 
He cannot be absolutely certain, as there is always an 
unknown factor, but tlio chances arc that he comes out right. 
There is no doubt that much more use might be made of field 
oxperirmmts in this way with considerable gain both to fanners 
and the officers advising them. 

(2) Another comparatively simple case arises when a farmer 
wishes to adopt some s\^stem of cropping or soil treatment 
known to give good results elscwlicrc in the locality, but before 
embarking on the cliange he desires to know how far his soil 
conditions resemble those where tlie method works well. Here 
examination may reveal some difference which, while not very 
obvious to casual inspection, is of vital importance to the 
success of the enterprise. Two heavy soils, for instance, may 
look very much alike, but one may owe its licaviness to very 
fine particles and the other to silt particles. Methods tliat 
.succeed in one ca.se liavc often failed in the other. If the 
farmer is aware of the difference he can make his plans 
accordingly. 

(3) The problem is rather more extensive when a man is 
entering on a new farm and ^vants to obtain as complete 
information as possible about the soil. Here flic farmer must 
remember that no one person can possibly gi^’e him all the 
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information that could be gleaned ; chemists, bacteriologists, 
physicists, could each say a good deal without exhausting the 
subject. A selection has to be made, and much time is saved 
when^ an interview can be arranged on the spot with the 
('Xpert consulted, who can then ascertain exactly what 
information is wanted. Most farmers feel that they have a 
bent for some special branch of production, and they naturally 
wish to exercise their powers in the right direction. 

On the other hand, many soils have some special feature 
fitting them for some particular crops better than for others. 
A certain amount of accommodation is possible on both sides : 
The fanner may alter both his scheme and his soil, and the 
best results cannot be obtained till the process is complete and 
the scheme made to fit the possibilities of the soil, 'lliis end 
may be and often is attained by the costly and bitter method 
of experience ; it can, however, often be reached more quickly 
by securing the services of the expert. In the first place 
an investigation will show whether the soil and the general 
conditions resemble those obtaining where the proposed 
system of husbandry is known to be a success. It may reveal 
the more important differences and enable the farmer and the 
expert to discuss methods by which they may be overcome. 
Secondly, a comparison of the results with others obtained 
in the locality will show the expert to what type the soil 
bedongs, and he can then inform the farmer what systems of 
farming are known to succeed on this type. Thus the materials 
for a comparison can be got together, Altliough no one would 
pretend that anxdhing like complete information could be 
obtained in this way it is certain that money and valuable time 
can often be saved. 

Difficidiies, 

The problem becomes much more difficult directly the 
soil expert gets away from comparisons and is asked to make 
an absolute pronoimcemeixt on a sample of soil considered by 
itself. Of coiurse, if he has considerable local knowledge, or 
if a soil survey of the district has been made, he may discover 
a standard of comparison and then matters proceed tolerably 
smoothly. Failing this, he feels that his ground is very un^ 
certain ; he has to try and put some absolute value on the 
quantities obtained by analysis, and in interpreting the results 
a good deal of balancing of probabilities becomes necessary ; 
this is always a delicate business and is likely enough to 
mi carry. 
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Still more difficult is the ease when the farmer does not 
ask for definite information on specific points, but puts the 
general (and natural) question — How can I manure my land 
at greater profit than I am getting. at present? Although 
every farmer must ask himself this question he will, after careful 
thought, quickly realise that it is much too complex to be 
answered off-hand. The analyst may be able to report that 
similar soils under similar conditions have given satisfactory 
returns for the application of certain manures to certain crops ; 
but the question whether equal returns would be satisfactory 
on the farm in question depends on many other factors— 
the amount of capital available, the market facilities, the 
general economy of the whole farm, &c.- -and a satisfactory 
answer can usually only be obtained when the whole question 
lias been discussed by the farmer, the agricultural ex])ert and 
the soil expcid. Short of this the best method is for the 
analyst to suggest two or three systems of manuring, and for 
the farmer to give them as good a trial as possible before 
making the final selection. This problem, of course, becomes 
more and more easy as the number of anal}^ses is multiplied, 
but it continues to be very difficult until the expert's work is 
wvW organised. 

Conclusions, 

Tlie farmer who wishes to derive the maximum assistance 
from soil analysis must bear the following points in mind : — ■ 

1. — The simplest problem for the expert is to compare soils, 
and, therefore, the chances of success are greatest when a soil 
survey has been made or when some similar soil has bum under 
proper field experiments. 

2. — The object of the analysis is to furnish information, but 
no one has the time, even if he had the power, to set out 
all that can be discovered about a particular sample of soil. 
The fanner must, therefore, a.rrange to go over the land with 
the expert and discuss on tlie spot the various points on v'liich 
information is dcsirtrl ; the necessary samples can tlien be 
firavm with the proper tools and with all due precautions. 

3. — Finally, it should be remembered that the problem is 
very difficult indeed when no satisfactory standards exist, and 
whore the expert has not made a personal inspection ; so much 
balancing of probabilities has to be done tliat no expert can give 
more than a general opinion or do more than submit two or 
three alternative schemes for consideration and trial. 
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THE FEEDING OF LINSEED TO CALVES. 

S. Hoare Collins, M.Sc. 

AgricuUnnil Department, Armstrong College, Newcastle-upon-Tyne, 

Linseed in one form or another is in general use for calf 
feeding on farms where it is the practice to sell the bulk 
of the milk, or where the milk is largely used for cheese- 
making, or where butter is made and only skim milk or 
separated milk is available. Crushed linseed may suitably be 
added to skim or separated milk for calf feeding, but linseed 
cake meal {i.e., ground linseed cake) would usually contain 
insufficient oil for the purpose, especially for feeding with 
separated nnlk. When little or no skim milk is available, 
calf meal containing only a moderate proportion of linseed 
should be u^i d ; crushed linseed alone would be too oily, and 
linseed cake nrcal alone too rich in albuminoids. 

Linseed is a very good and very safe food when properly 
used, but its preparation requires some care, since a poison- - 
prussic acid— may be formed if the conditions are such as to 
bring together two substances jirescnt in the seed, viz., an 
enzyme and a substance known as fAnimarin. 

1. In the first place different kinds of linseed vary according 
to their origin in respect of the amount of poison which is 
capable of being produced from them. As a rule linseeds 
grown in England are less poisonous than those grown in 
hotter climates. 

2. In the second place, with linseed cake, the amount of 
prussic acid ^^hich may be formed will vary with the treatment 
of the seeds previous to tlie expression of the oil. If the 
seeds are only subjected to a gentle dry heat, the removal of 
the oil has the effect that the poison (together with the other 
remaining constituents of the seeds) is greater proportion- 
ately in the cake than in the seeds. If the seeds arc 
subjected to both steam and heat, the enzyme is 
cither destroyed or at least decreased in amount, and the 
rate at which the poison will be formed is diminished. 

It happens that, while containing more poison, linseed grown 
in hot climates contains less water than English-gro™ linseed, 
and this renders it nccesssaiy for the manufacturer to use 
steam before pressing the seeds, thus unconsciously counter- 
acting the higher proportion of poison. The extent to which 
this counteraction takes place varies, however, so that corres- 
ponding variations occur in the cakes produced. In some 
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cases only a very small proportion of the total amount of the 
poison is liberated. There is, however, no linseed meal which 
contains so much Linimarin that it could not be rendered 
quite harmless if fed in a proper manner. 

3, In the third place, it may be assumed for all practical 
purposes that there is extremely little risk of adult animals in 
good health being poisoned, as both their saliva and gastric 
juice check the development of the poison in the body. 

The problem of the prevention of poisoning is thus resolved 
into the question of the proper preparation of linseed when 
feeding to young or sick animals. 

In tliis connection it may be definitely stated that so long as 
the seed is fed whole, or even if it be fed simply crushed, there 
is no risk of poison forming ; but if the seed be both crushed 
and soaked in water the conditions favour the production of 
the prussic acid, especially if the linseed is subjected to a dry 
heat before soaking, in which case the maximum formation of 
poison takes place. Fiu'ther, if the linseed in the form of fine 
meal is partly mixed with warm water so that the meal is in 
the form of a number of balls, such conditions favour the 
maximum production of prussic acid inside these balls. If 
the meal in this form is not properly chewed the balls of meal 
will break up in the stomach and there liberate the poison. 

Boiling water will destroy the enzyme, thus preventing the 
formation of prussic acid. In preparing the meal for calves or 
sick animals, therefore, the linseed should he acHtally boiled with 
loater {thus removing all risk of prussic acid formation), or else 
well mixed with twenty times its weight of water which is 
absolutely boiling at the time, when the chance of poisoning is 
too remote for practical consideration. Not more than i lb. 
of linseed should be mixed with a gallon of boiling water ; 
ground linseed and linseed cake meal swell and froth a good 
deal with water, and the mixture should be carefully stirred 
imtil quite smooth. 

It is of advantage to mix a little wheat flour with the linseed 
meal to counteract the laxative influence of the latter ; the 
wheat flour will also supply some starch, produce a better- 
balanced food, and will not s^vell so much with water as linseed 
meal does. Maize meal or oatmeal may be used instead of 
wheat flour if the laxative effect of the linseed is desirable. 


K 
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THE PROGRESS OF THE LIVE STOCK 
INDUSTRY IN DENMARK. 

J. J. Dunne. 

Fyns Sprogskole, Odense, Denmark. 

The returns of the quinquennial census of Danish livi' 
stock taken on the 15th July, 1914, which were recently 
published by the Danish Statistical Department, include somr 
interesting facts and figures, and show the increasing importance 
of live stock in the agriculture of Denmark. 

Horses . — The total number of horses and foals on the 15th 
July, 1914, was 566,811. Li 1909 the figures were 535,018. 
These figures show an increase of some 32,000, or about 6 per 
cent, in 5 years. The classification as regards age and sex 
in 1914 and 1909, respectively, was as follows ; — 


- 

1914- 

1909. 

Stallions, 3 years or over 

4-137 

3.865 

Geldings, 3 to G )cars 

53.858 

51.687 

,, 6 to 1 1 years 

. . 80,721 

74.379 

„ ri years and ovc'r 

54.492 

48,596 

Total 

. . 189,071 

174,662 

Mares, 3 to 6 years . . 

66,394 

59.327 

,, () to 1 1 years . . 

. . 96,992 

95.185 

,, II years and over 

73.835 

70.347 

Total 

.. 237,221 

224,850 

Colts, T to 2 years 

. . 48,909 

48.352 

,, 2 to 3 years 

38.084 

33.947 

Total 

86,993 

82,299 

Foals under one year 

49.3^9 

; 49.333 

Grand Total 

.. 566,811 

535.018 


The figures indicate a greater increase for geldings than 
for mares, and, of the five groups, those comprising the youngest 
animals [i.e., colts and foals) show the least increase. 

The effective working strength of Danish horses has 
increased a good deal more than is revealed by the figures 
quoted. Excluding stallions, the following are the percentages 
of increase according to age during the last 5 years : — 

Under one year . , , . o-i per cent, increase since igog. 

From I to 2 years ..1*2 ,, ,, ,, 

.. 2 „ 3 ' „ . . 10.2 

M 3 8-3 

n 0 „ II „ . . 4-8 

Over II years .. ..7*9 ,, ,, ,, 
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In general, Danish horses are of the draft type. The 
native breeds are known as the Jutland and the Fredericksborg, 
Of the foreign breeds found in Denmark the Belgian and the 
Oldenburg (German) are the favourites. There are few 
thoroughbred animals in Denmark. The following figures 
show the increase in the number of horses since 1861 : — 


1861 

325,000 ; 

i8g8 

449,329 

i88r 

347 » 56 i i 

' 1903 


1888 

•• 375,533 

’ 1909 

535,018 

1893 

. . 410,639 

; 1914 

566,811 


Of late years, numbers of ponies have becji imported from 
Iceland and Russia by the Danes. These ponies, which are 
all under 15 hands in height, might be called the small holder’s 
horse. In 1898 there were 26,000 foreign ponies in Denmark, 
but since then their number has been more than trebled, tliere 
iieing 87,000 such ponies in Denmark on tlie 15th July, 1914. 
About 65,000 of these were Russian, 14,000 wore from Iceland 
and the remaining 8,000 were unclassified. 

Cattle.— The great dairy movement of the eighties pro\a^d fo 
be fhe turning point in the economic welfare of Danish agricul- 
ture, and the following table, which sliows the increase in the 
number of cattle since 1881, will, therefore, be of interest. 








N'nmherof 




Calves anti 




call [e per 

Xninhrr of 

Year. 

years and 

yonns( stock 
muler two 

kuiii. 

Biiilocks 

Total. 


caUie per 
1,000 of 



years. 




under cul- 

population 

— 


- - .. 




livatior..* 

4 

1881 

898,790 

458,743 

17,959 

94,598 

1,470,078 

210 

736 

1888 

954,250 ^ 

435.988 

14,980 

54.309 

1.459,527 

208 

681 

1893 

1,011,098 

603,949 

17.954 

63,194 

1,696,190 

242 

762 

1S9S 

r, 067, 265 

628,025 

15,324 

: 34,183 

1,744,797 

250 

, 73 1 

1903 

1,089,073 

699,354 

14,528 

37,511 

1,840,466 

263 

734 

834 

1909 

1 1,281,974 ; 

840,750 

73,039 

: 58,219 

2,253,982 

322 

1914 

1,310,268 

988,554 

95,568. 

168,472 

2,462,862 

J 3.52 

S61 


* There are nearly 7 million acres of laud under ciilfivafion in Denmark. 

( The population of Denmark increased from 1,995,000 in iSSr to 
c, 859,000 in 


In the course of the last 33 \'cars the total number of cattle 
has increased by about 992,780 head or 67 J per cent. Wdien 
the lirst cattle census was taken in 1S37 there \eere oiily 858,000 
head 0! horned cattle in Denmark, so that the number of cattle 
in 1914 was nearly three times that of 1837. In round figures 
it may be said that bctv'een 1837 average increase 

was about 9,000 licad annually ; and from 1S70 to 1S81 it 
was 20,000 head annually. Between rS8r and 1SS8 tlie 
average annual increase d\viiidled sliglitly, but from 1888 to 
it approached the high figure of 50,000 head. This was 
chiefly due to the great extension of dairying wliich occurred 
during the period. From 1S93 to 189S the average annual 
increase was about 10,000 head, and from 1898 to 1903 about 
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20,000 head. The increase between 1903 and 1909, i,e,y an 
average of 70,000 head annually, surpassed all previous records . 
while the increase during the last 5 years {40,000 head 
per annum), although not so great as that of the preceding 
5 years, constitutes, nevertheless, a very satisfactory record. 

In 1881 the number of cattle per 1,000 acres of land under 
cultivation was 210, while in 1914 it was 352, an increase of 
142 head per 1,000 acres, or nearly 68 per cent, in 33 years. 
In 1881 the number of cattle per 1,000 of population was 736, 
while in 1914 it was 861, an increase of 125 head per 1,000 o[ 
population, or 17 per cent, during the period. 

Dairy Cows . — Of the total number of Danish cattle in 1914. 
no fewer than 1,310,268 were either cows or heifers that had 
calved for the first time. These figures show an increase ot 
28,294 or 2 ’2 per cent, in the last 5 years. As the following 
figures show, many very important changes have taken place 


with regard to the 
5 years : — 

ages of 

the dairy cows 

during the last 

Age. 

j 1914- 

1 

1909. 1 

i 

Remarks. 

Under 3 years 

Prom 3 to 6 years 

From 6 to TO years . . 
Ten years and over . . 

220,020 

579,302 

429,434 

81,512 

[ 700^557 
484.343 

97.074 

X4-I % increase. 
12*8 % decrease. 

19 'I % 

Total ... 

' 1,310,268 

1,281,974 

2 '2 % increase. 


It will be noted that the number of young cows has increased 
very coubidcrably, while there has been a sharp decline in 
the old cows during the period. The increase of all the 
groups (28,294) is mainly due to the fact that 15,562 old cows 
over 10 years of age and 54,909 from 6 to 10 years of age wcu- 
fattened and sold and the total (70,471) replaced by 98,765 
young cows less than 6 years old. This replacement of old 
cows by young ones is an important result of the keeping of 
milk records, which aim at getting rid of the old, badly- 
paying cows having low percentages of fat in their milk, and 
replacing them with young, vigorous stock having high per- 
centages of fat in their milk. The following table gives an 
idea of the extent to which this policy has been carried out 
since 1898 : — 


Age. i 1898. 

1903. 

1909. 1914. 

Per cent. 

Under 6 years , . * o ' 

From 6-10 years .. f i 83*5 

Over 10 years .. . , j 16*5 

Per cent. 

j 43*4 
i 42 

14*3 

1 

Per cent i Per cent. 
54-6 6 i*o 

37*8 ; 32-8 

7'6 6*2 
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Sixteen dairy cows in every hundred were over 10 years 
(lid in 1898, while in f9i4 the percentage of cows over the age of 
10 years was reduced to 6. In 1903 a little more than two-fifths 
of the cows were under- 6 years of age ; in 1914 three-fifths 
were under 6 years of age. 

The official dairy report published in 1913 gives par- 
ticulars of the production of 723 dairies, or about two-thirds 
of the Danish co-operative dairies. The following table shows 
the average yearly milk yield per cow during tlie 5 years 
ending 1913, together with the average quantity of milk 
required to produce i lb. of butter : — 



Average ; 

annual milk yield 



per cow. 

Lb, of milk 

Year. 



to I Ib. 




butter. 


in lb. 

in Imp. gals. 


i 8 ^g 


467'o 

26-3 

1909 

5,8r6 

570-0 

25-3 

1910 

5,^57 

556'6 

25-6 

1911 

5,792 

568-0 

25-5 

1912 

5,558 

545-0 

25-6 

1913 

5.690 

558-0 

25-5 

Average 




jpop-rj 

5,703 

560-0 

25-5 


Comparing the average yield of 1S99 with that of the 5 
years 1909-13 the figures indicate an increase of nearly 20 per 
cent, in tlie average milk yield per cow. This excellent progress 
demonstrates in a striking manner the economic value of 
the keeping of milk records. The decrease in the quantity 
of milk essential to the production of i ib. of butter is mainly 
due to the increase in the percentage of fat in the milk of the 
cows. If records are periodically taken, cows having a 
liberal milk flow with a high fat percentage are singled out, 
and the selection of such stock for breeding purposes, when 
persevered in, is bound to increase both the average milk 3neld 
and the average fat percentage, as the following records 
show : — 


Cows. 

Average 
milk yield 
in Ib. 

Imt 

in milk 

0' 

Average 
l)utter yield 
per cow. 

68,124 tested in 1903-04 

124,668 tested in 1910-11 , . 
Average percentage of increase 

- 1 7»044 

• i 7,567 

r4 % 

3*41 

3’52 
0‘II %. 

lb. 

267 

296 

TO -3 % 
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Calves and Young Stock — Oi the 988,5^4 animals grouped 
under this heading, no fewer than 609,115 were calves, and 
379,439 were heifers over one year that had not yet calved. 
The following table shows the relative figures for 1909 and 
1914 


Age, 

19T4. 

1909. 

Increase. 




Per cent. 

Calves under one year . . 

609,115 

486,781 

25-1 

Heifers over i year not yet calved 

. 379439 

^ 353 . 9^^9 

7’2 

'i ota! . . 

■ 988,554 

840,750 

I 5'7 


These figures indicate that large numbers of young animals 
are available for drafting into the dairy herds. The most 
recent census form contained a question regarding the numbers 
of calves dropped betwen the 15th July, 1913, and the 15th 
July, 1914, together with an inquiiy as to whether the calves 
had been sold, slaughtered, or had died dui'ing the year, or 
were alive on the census day. From the answers received it 
appeared that 1,144,000 calves were dropped in the period 
{i.e., 87 per cent, of the 1,310,268 cows dropped calves). Of 
these calves 609,115, or 53 per cent., were living on the 15th 
July, 1914. 


Bulls . — During the last 5 years the number of bulls lias 
risen from 73,039 to 95.56S, or by 31 per cent. 


Age, 

19IJ. 

1909. 

Remarks. 

From I to 2 years . . 

68,S8o 

49,009 

40 5 % increase. 

». 2 to 3 ,, 

22,771 

19.736 

15-4 % 

.» 3 to 5 M 

, 3 ,, 348 

3-316 

I ‘9 % decrease. 

5 years and over , , 

569 

778 

267 % » 

Total . . 

95.568 

73.039 

30-8 % increase. 


A considerable increase in the number of yoiuig bulls hu.^ 
taken place during the last 10 years. In 1914, 72 per cent. <il 
the bulls were under 2 years ; in 1909, 67 per cent. ; and in 1893. 
57 per cent. 

Bullocks . — With the advent of dairying the number of 
bullocks diminished rapidly ; in 1898 it dropped to 34,183. 
In 1914 their number was double that of 1898, but in spite ul 
this there were only 28 bullocks in every 1,000 head of Danish 
cattle on the 15th July, 1914. The following table sho\\^ the 
ages of the bullocks in 1909 and 1914 : — 
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■ — ■ ■ 

.... .... 

' ■ 

. . 

Age. 

1914. 

1909. 

Remarks. 

From I to 2 years , . 

•• : 49 U 40 




2 years and over , , 

■ • : 19.332 


— . 

Total . . 

, . i 68,472 

58,219 

17-6 % increase. 


Sheep — T)xir\n^ the last 50 years the number of sliccp in 
Dfinnark has steadily decreased, and in 1914 the number 
little more than one-fourth of the total in 1861, Tlie steady 
diminution is shown in the following figures : — 

Year, Number. 

1^60 . . . . , , . . 1,875,000 

1888 . , . . . . . . 1,225,000 

1898 . , . . . . , . 1,074,413 

1909 726,879 

1914 .. •• ■. 514,022 

Of the 514,022 sheep, nearly half w’crc lambs under one year. 
The total number of lambs weaned between i5t}i July, 1913, 
and 15th July, 1914, wvis 353.000. As the lamb.s were dropped 
in spring, it may well bo as.sumcd that the majority of them 
(242,000 lambs) were returned when the census was taken in 
July, 1914. Of tlie sheep other than lambs, 21,000 \vcre rams 
(in 1909 about 28,000), 16,000 wethers and hoggets (in 1909 
about 27,000), and the rest ewes that had earried or wcw 
carrying Iambs (in 1909 about 327,000). The number of flocks 
of slu'ep has decreased from 95.000 in 1909 to 71,000 in 1914. 

Pigs. — None of the Danish domestic animals shotvs such 
fluctuations in numbers as pigs. These fluctuations are mainly 
occasioned by the ruling price of bacon. The following table 
gives the figures for the last 21 years, together wdth the number 
of pigs per 1,000 acres of land under cultivation and the 
number per 1,000 of population : — 


Year. 

Niirnber of Pigs.* 

No. per 1,000 acres 
of tillable land. 

No. per 1,000 
persons. 

1893 .. 

829,131 

118 

372 

1898 . . 

1,168,493 

167 

492 

1903 .. 

1,456,699 

20S 

578 

1909 .. 

1,467,822 

210 

343 

1914 .. 

. . 2,496,661 

35 ? 

873 


* The large number of pigs is directly due to the large quantities 
of dairj’- offal (skim milk, whey, etc.) available. 


The high prices obtainable for pigs in 1905-07 occasioned a 
considerable increase in the production. The export of bacon 
in IQ08 exceeded that of anv preceding year, A fall in the 
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price of bacon followed the big exports, accompanied by an 
advance in the price of corn, and the producers, finding their 
profits dinainished almost to zero, slaughtered their sows in 
great numbers. Bacon prices improved in 1910, and with a 
passing fall in 1911 became firm again in 1912 and still firmer 
in 1913, and in consequence a large increase in the number of 
pigs was expected in July, 1914. The following table shows 
the bacon exports and prices* from 1905 to 1914 


Year. 

Million lb. of 
bacon exported. 

Average price 
per Ib. 

d. 

1905 .. 

1 75 ‘9 

— 

1908 . . 

240-0 

5-7 

1909 . . 

209-4 

6-7 

1910 . , 

213-3 

7-4 

1911 .. 

252-1 

6-4 

1912 . , 

281-0 

7-0 

1913 •• 

278-6 

7-8 

1914 

324 -3 



The census returns in 1914 fully confirmed the expected 
increase. No fewer than 2,496,661 pigs were found in Denmark 
on the 15th July, 1914, as compared with 1,467,822 in 1909. 
The increase during the 5 years was nearly 1,029,000 pigs, or 
70 per cent. The increase during the last 21 years was 
^1667,530 pigs, or 201 per cent. 

As the foregoing figures do not bring out very well the actual 
state of pig breeding in Denmark the following division of the 
animals into four groups is essejitial in order to throw- 
light on tliis point. The four groups are : breeding animals 
(boars and sows), bacon pigs, and young pigs : — 


Group. 

1914. 

1909. 

Increase. 

Boars from 4 months upwards 

Sows from 4 months upwards 

12,637 

280,629 

7.934 

147.934 

Per cent. 

59‘3 

89-7 

Total number of breeding animals . . 

293,266 ' 

155,868 

88-2 

Bacon pigs 4 months old and upwards 
Young pigs under four months 

707»973 

ri495>l22 

422,439 

889,515 

67- 6 

68- 1 

Total number 

2,496,661 

1,467,822 

70*1 


Of the four groups, that relating to breeding sows show^ 
the greatest relative increase, viz., 90 per cent. The present 
position of Danish pig breeding is very favourable for a con- 
tinuation of the intensive production that has been carried on 
expected, however, that the scarcity of 

* Prices paid to the producer. 
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feeding stuffs and their high prices since the outbreak of the 
war will have a retrogressive effect upon Danish pig production. 

The number of young farrowed by Danish sows between 
15th July, 1913, and 15th July, 1914, was 3,964,000, or 1,413 
young per 100 sows (14*13 per sow). 

The number of herds of pigs increased between 1909 and 
1914 from 188,000 to 208,000, an average increase of 4,000 
herds per annum. 

Poultry . — It is said that if poultry are intelligently bred and 
fed they are the most efficient transformers of raw material 
into finished product on the farm. The followng figures 
prove that Danish farmers are keenly alive to the fact 



Total 
number of 

Millions 
of dozens 

Average 
price per 

. Number of 
Number of fowls per > 

looacrl^iof 

hundred of 

population, cultivation. 

Year. 

fowls and 
chickens in 
millions. 

of eggs 
exported 
annually. 

dozen paid 
to pro- 
ducer. 

r8S8 

4.6 

__ 



214 657 

1893 

5'9 

lO’O 


265 84-3 

1898 

877 

20 ‘Z 


370- 125-3 

1903 

1176 

32-64 

9 * 4 ^- 

450 165-1 

1909 

II- 8 I 

29-22 

lo-od. 

437 168-7 

1913 

15-15 

36-0 


529 216.4 

i 9 ri 

15-15 

33-1 


— 216-4 


Since i88t, the number of poultry has been more than 
trebled. The number of eggs exported in 1914 was nearly four 
times that exported in 1893. The figures do not include the 
eggs sent from neighbouring countries to Denmark and 
re-exported. The price per dozen paid to the producer has 
improved 31 per cent, in the course of the last 25 years. 

In 1909, 41 ‘5 per cei;t. of the total number of poultry were 
chickens under 9 months ; in 1913, 467 per cent, were 
chickens. 

Coats . — Many of the Danish small holders keep goats for their 
children's sake, owing to the highly nutritive quality of the 
milk. The following analyses of goat's milk, cow’s milk and 
human milk will make this fact more apparent : — 


- 

Water. 

Solids. 

Proteids, 

Fats. 

Sugar. 

Ash. 


Per 

Per 

Per 

Per 

Per 

Per 

-Average of 43 
analyses of cow’s 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

^ milk . . 

87-64 

12*36 

3'72 

3*46 

4*42 

0*76 

Coat's milk 

: 87-33 

12-67 

3*52 

3-94 

4*39 

0-82 

Human milk 

87*02 

12*98 

2-36 

3-94 

6*32 

0-45 
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Practically speaking, it may be said that the goat is almost 
free from tuberculosis, as only about i per cent, get the 
disease, and of these there are extremely few cases in which 
bacteria are found in the milk. 

The following figures indicate the number of Danish goats 
since 1893 : — 

No. of Goats. No. of Goats. 

1893 . . . . 25,266 1909 40,257 

1898 ., .. 31,822 1914., .. 40,670 

1903 . . . , 38,984 

Most goat-keepers keep only one goat and few have more 
Ilian two or three. 

Asses are not bred in Denmark. 

Statistics of Danish Crops. 

In conjunction with the above statistics relating to the live 
stock in Denmark it may be of interest briefly to consider the 
other forms of agriculttire practised in the country, i.e.y the 
extent to which the principal crops are grown, together wdth 
the yields obtained. The total area of Denmark, exclusive of 
lakes and rivers, is 9,468,000 acres, of which in 1912 woods and 
plantations, including public parks, occupied 822,458 acres, 
and crops and grass covered an area of 6,928,817 acres. The 
following table shows the area under certain crops in 1912 and 


the production in 1912, 1913 and 1914 : — ■ 





Produce. 


Crop. 

Area in 
1912. 

— 






1912. 

1913- 

lOlp 


Acics. 

Qr. 

Or. 

Qr. 

Wheat 

133.489 

434,736 

805,102 

701,505 

Bariev 

596,280 

2,742,743 

3,007,584 

2,317,165 

Oats . . 

i.os8.ii6 

5,103,296 

5.625.471 

4,683.577 

Rye . . 

Mixed Corn, and Corn 

607,091 

2,224,036 

2,000,776 

1,320,480 

and Pulse 

445.470 

2,140,071 

2,355.677 

2,028,862 



Bush. 

■ Bush. 

Bush. 

Potatoes 

151,018 

27,806,853 

40,650,036 

36,203,160 

Carrots 

19,767 j 

; 12,323,130 

10,940,500 

11,169,060 

Mangolds 

206,870 i 

1 200,873,563 

191,155.599 

200,245,290 

Kohl-Rabi . . 

Turnips (and other 

233,373 ■ 

159,223,397 

215.850,625 

177,577.050 

116,119,710 

Fodder Roots) 

166,750 

137,590,719 

137.900,575 



Tons. 

Tons. 

1 

Tons. 

Sugar Beet . . 

79,954 

; 970,161 

915.054 

951,000 

Clovers and Grasses, 


Tons of Hay. 

Tons of Hay. I'lons of Hay. 

for Hay . . 

Clovers and Grasses, 

585,867 

1,207,833 

1,050,066 

j 915,000 

for Pasture 

1,164,400 

— 

— 

— 

Lucerne 

24,073 

— 

— 

— 

Meadows 

546,221 

751,899 

717,650 

i 679,000 

Permanent Grass . . 

256,255 



i . 
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The corn yield in 1914 was 14 per cent, loss than the avera^jo 
\iold of the foregoing 5 years 1909-13. The yield of ro(')ts in 
1914 was about 3 per rent, below the average of the fi^^'-year 
period 1909-13. 

The annual value of the Danish harvest, r.e., cereals, 
potatoes, roots, hay, straw, &c., from 1875 to 1911, was as 
follows 

Annua] a\<Tage 

Years. in millions ot i- 

1875-78 IQ'O 

1885-87 17-2 

1894-96 20 V 

1898-02 , . . . . . . . 22*0 

1903-07 iS-O 

J908-II . . . . . . , . 32-8 



Average 


Proportional figures 


annual jdeld 

Yield of 

showing yield in 

— 

of the 5 years, 

year 1914. 

1914 when average 


f 1909-1 3 - 


of 1909-13 = 100. 


Or. 

Or. 


Wlieat 

660,240 

701,505 

106 

Barley 

2,768,194 

2.517.165 

or 

Oats 

5,326,624 

4,683,577 

88 

Rye 

2,083,882 

1,320,480 

'0 

Mixed Corn and Pulse 

2,279,891 

2,028,862 

89 


Bush. 

Bush. 


Potatoes ' . . 

32,159,190 

36,203,160 

113 

Carrots 

10,948,980 

11,169,060 

102 

^ Mangolds . . 

187,728,240 

200,245,290 

107 

Kolil-Rabi ... 

193.697,910 

177,577,050 

92 

Turnips {and other 




Fodder Roots . . 

131,002,620 

116.119,710 

8-4 


THE COMPOSITION, STORAGE AND 
APPLICATION OF FARMYARD MANURE. 

Ax investigation into various problems connected with the 
making, storage and application of farmyard manure was 
begun some years ago by the West of Scotland Agricultural 
College, and although some questions still remain to be dealt 
with, a report* has been issued on the results so far obtained. 

fhe conditions under which farmyard manure is made and 
used in the West of Scotland present certain points of special 
importance ; The rainfall is higher than in districts in whicli 
the majority of the experiments with farmyard manure have 
hitlierto been carried out (the rainfall at Kilmarnock, where 

* West of Scotland Agricultural College, Bull. No, 65. The Results oj 
Experiments with Farmyard Manure, by R. A. Berry, F.I.C. 
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the present experiments took place, averaged 39*32 in. per 
annum in the 13 years 1901-13), thus leading to an increased 
loss by drainage of the soluble manurial constituents ; again, 
cow manure forms a large proportion of the manure made in 
the West of Scotland, and the food rations from which it is 
made vary considerably ; and, further, the soils are generally 
poor in lime, and the mean summer temperature is lower 
than that prevailing on the average in Great Britain, these 
factors possibly affecting the vigour and the types of bacterial 
flora of the soil, and therefore the decay and rate of exhaustion 
of the manure in the soil, and consequently the crop yields. 

Storage under Cover and in the Field. — -The loss in weight in 
large (8-ton) heaps of freshly-made cow manure between 
25th November and 4th April was found to amount, on an 
average, to 17*5 per cent, when stored under cover, and to 
20*6 per cent, when stored in the open. The loss of total nitro- 
gen in manure stored in the open was 28*4 per cent., or 8 per 
cent, more than the loss in the manure stored under cover. 
The ammoniacal nitrogen formed the principal source of loss of 
nitrogen in the manures \ in each case it amounted to over 70 
per cent, of that originally present. As regards potash and 
phosphates, whereas storage in the field resulted in a loss of 
21’ I per cent, of the phosphoric acid* and 28 ’3 per cent, of 
the potash*, there was practically no loss of these ingredients 
in the manure stored under cover. Drainage thus accounted 
entirely for the loss of mineral substances and also for the 
loss of soluble proteid nitrogen and some ammoniacal nitrogen, 
but since the loss of the latter substance was much the same 
under both methods of storage, it is evident that the main 
loss of ammonia and its compounds must be due to causes 
other than drainage. The loss due to fermentation was 
ascertained later {see p, 134). 

The two kinds of manure were used in the same quantities 
for potatoes and turnips, and it was found that the average 
percentage increase of crop resulting from manure stored under 
cover over the increase from manure stored in the open was 
7 per cent. 

, Storage of Different Kinds of Fresh Manure in Exposed Heaps 
in the Field. — Five kinds of manures were tested in this experi- 
ment, viz., cow, pig, bullock, and horse manure made with 
straw and horse manure made with peat-moss litter. The 
average lo ss in weight of these five lands, when stored in the 

* These large amounts were due to the large proportions soluble in water— 
^.g., the phosphoric acid was 42 per cent, soluble and the potash 76 per cent, 
soluble. 



19 r 5 -] Composition of Farmyard Manure. 133 

open (in 4-ton heaps) from i8th December to 22nd April, was 
22*3 per cent. The loss was considerably reduced with peat- 
moss litter in place of straw. Of the fresh manures, those from 
fattening bullocks and from horses with peat -moss litter were 
richest in soluble and available compounds of nitrogen, in 
phosphoric acid, and in potash soluble in water ; next in order 
were the manures from cows, pigs, and from horses with straw 
litter. By using peat-moss litter in place of straw litter a larger 
proportion of urine is absorbed and the fresh manure thereby 
increased in value. 

The average loss of manurial constituents during rotting 
was ; — Total nitrogen, 29‘6 per cent. ; total phosphoric acid. 
T2‘2 per cent. ; total potash, 33*5 per cent. ; and organic 
matter 32 per cent. ; the main source of loss of nitrogen being 
again in the form of ammonia. 

A comparison of the composition of the fresh and rotted 
manures showed the two fresh manures richest in compounds 
of nitrogen to be left poorest in these compounds after rotting, 
and vice versa, so that it would not appear to be economical 
to feed cake to enrich the manure, especially in nitrogen, if 
the manure is to be stored some time before it js used. 

The average effect of rotting was, without exception, to lower 
tlie value of the manure for manurial purposes, if the value of 
the manure depends upon its power of supplying available 
manurial constituents — e,g,, the rotted manures contained 
in the total nitrogen on an average 4 per cent, of ammoniacal 
nitrogen, and 82 per cent, insoluble compounds, compared 
\\ath 15 and 72 in the fresh ; also, the rotted manure contained 
44 per cent, of its phosphoric acid and 71 per cent, of its potash 
soluble in water, compared with 53 and 76 in the fresh manure. 

When equal weights of the rotted manures were applied 
to a potato and to a turnip crop the increased yield of 
crop corresponded very closely with the supply of the 
compounds of nitrogen in the manure, as determined by 
chemical analysis ; and the results of the experiment indi- 
cate that, where farmyard manure is used on soils of 
average fertility, tlie chemical analysis of the manure, show- 
ing the percentage of the different forms of nitrogen, and of 
the phosphoric acid and potash soluble in water, is a reliable 
guide to its manurial value. 

Treatment of Farmyard Manure during Storage. — The pre- 
cautionary measures to be taken to prevent undue loss of 
nitrogen in farmyard manure by drainage are fairly obvious, 
viz . : (i) The absorption and retention of as much of the urine 
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as possible by employing suitable litter ; (2) the collection 
and preservation of the unabsorbed urine in tanks ; and (3) 
tlio protection of the manure from rain and the leaching 
action of drainage water ; and the experiments were, there- 
fore, practically confined to comparing the methods of pre- 
venting undue loss of nitrogen by fernientation. 

The most effective method found was to trample the manure 
and to cover it with a 3-in. layer of soil. The conditions causing 
loss of nitrogen were thus controlled and the loss reduced 
to a minimimi ; there was, in addition, an increase in the more 
available forms of nitrogen. The nearest approach in practice 
to these conditions is to allow the manure to accumulate in 
a sodden condition under the feet of the animal, such as 
occurs in a loose -box, or to draw up the loaded carts on to the 
top of the manure heap where it is being made in the field. 

The least effective method of preventing loss of nitrogen 
by fermentation was found to be to leave the manure loosely 
packed ; in such conditions the changes resulting in the 
destruction of organic matter and the breaking down of the 
complex forms of nitrogen were accelerated. Such conditions 
commonly occur in practice— ^.g., when the manure is carted 
daily from the byre, piggery, or stable on to a heap without 
any attempt at consolidating the loosely-packed mass. 

Various substances were tried to fix ammonia, and of these 
gypsum and sodium acid sulphate proved the most efficient, 
while superphosphate of lime, kainit and carbonate of lime 
increased the loss of nitrogen. Antiseptics were also added 
to the manure to check fermentation, and of these chloroform 
acted best, followed by bleaching powder and formalin. Thr; 
reduction in the loss of nitrogen, where such occuiTcd, was, 
however, not sufheient in any case to repay the cost of the 
substance used. 

TJie Time and Method of Application of Farmyard Manure 
to the Zawi.— These experiments were carried out with potatoes 
and turnips in two four-course rotations, viz,, potatoes, wheat, 
seeds and oats, and turnips, barley, seeds and oats. The applica- 
tion of fresh manure {20 tons per acre) broadcast to the soil 
in the autumn produced an average increased yield of roots of 
25 per cent. When the fresh manure was stored luitil the 
spring, and the residue of the 20 tons then applied in drills 
to the root crops, an average increased yield of 42 per cent, 
was produced, whilst when the manure (20 tons) was applied 
fresh in drills in spring the average increased yield was 
56 per cent. About 9 per cent, of the increase for root crops of 
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the drilled manures was due to the method of applying the 
manui-e in drills over that of broadcasting. In the case of 
tlie autumn application of the manure, when the manure was 
applied to turnips, there was a 5 per cent, increase in favour 
of ploughing in the manure at once, compared with leaving 
tlie manure on the surface some time before ploughing it in ; 
where the manure was applied to potatoes, however, there was 
not much to choose between the two practices. 

The yield of the root crops from the manure, whether applied 
ill the fresh or rotted state in the spring, coincided with tlie 
richness of the manure, as indicated by its chemical con;- 
position in the more active compoimds of nitrogen. 

The manurial residues from farmyard manure were con- 
siderably affected according to (a) the root crop to which tho 
manure was applied, and {b) the time of application of the 
manure. 

The manure applied to potatoes left a residue which produced 
an increase amounting on an average to 50 per cent, of the; 
total increase produced from the manure the four crops, 
including potatoes, in the rotation, whereas the manure applied 
to turnips left a residue amounting to 34 per cent; of the total 
increase for the four crops in the rotation. Moreover, the 
residue in the former case persisted and was not exhausted at 
the end of the rotation, whereas in the latter case its effect 
was hardly visible after the second crop. 

The residues left from the manures applied in the autumn 
were, as a rule, distinctly greater tlian the residues left from the 
same weight of manure applied in the spring. In the former 
case the increases due to manure residue amounted, on an 
average, to 57 per cent, of the total increase produced by the 
manure, whereas in the latter case they amounted to 34 per 
cent, of the total increase. 

Of the nitrogen supplied in the manure, that recovered in 
the root crop amoimted on an average, for potatoes and turnips, 
to about 9 per cent, from the autumn applied manure, and to 
about 18 per cent, from the spring applied manure. For 
the whole rotation the amount of nitrogen recovered in the 
crops was not on the average much more than 30 per cent, of 
that supplied in the manure. Although more nitrogen was 
taken up by the crop than appeared to be directly available 
in the manure at the time of its application, considerably 
more than one-half the nitrogen added in the manure w'as 
miaccounted for. 
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A NEW VARIETY OF HOP- 
THE “FOUNDLING.” 

E. S. Salmon, F.L.S., 

Mycologist to the South-Eastern Agricultural College, Wye, Kent. 

Among the hops growing in the Experimental Hop-garden 
at Wye College, one plant attracted attention in 1906 and 1907 
by its vigorous growth and prolific cropping qualities. It 
was decided to test this hop further ; “ cuts were taken from 
the lull, and in 1908, 38 hills were planted in a row in the main 
hop-garden at Wye College. From 1908 to 1914 these hills 
have been under observation, and the following facts appear 
to be of sufficient commercial importance to merit the attention 
of hop-growers. As noted below, the hop appears to be distinct 
from all varieties of cultivated hops, and the writer has given 
it the name of the “ Foundling.*’* 

Disease Resistance . — The hop has proved remarkably resistant 
to the attacks of the disease popularly known as '' nettle-head,” 
“ skinkly,” or (in Sussex) “ silly lull.” This disease, which 
has been attributed to the attacks of an eelworm {Hetcrodera 
schachlii), is sometimes the cause of serious loss to the hop- 
grower. 

No certain remedy against ” nettle-head ” is at present 
known, and it follows, therefore, that the constitutional 
resistance of a variety of hop to the disease is a matter of 
importance. 

The inunimity from, or resistance to, ” nettle-head ” disease, 
possessed by the ” Foundling ” hop became evident under the 
following circumstances. A row of 38 hills of the " Foundling ” 
was planted, and on either side of this, rows (of a varying 
number of hills) were planted with “ cuts ” from hills of other 
promising varieties in the nursery. The rest of these rows 
consisted, like the hop-garden generally, of the originalh' 
planted hills of the Canterbury White-bine variety. It soon 
became evident that an attack of ” nettle-head ” disease was 
developing in this part of the garden. In 1909, i hill, and in 
1910, 5 hills near the “ Foundling ” row were attacked. In 1911, 
10 hills were badly affected and had to be grubbed up, 4 of these 
hills being in the rows adjoining the “ Foundling.” Not- 
withstanding the fact that each affected hill was grubbed up 
as soon as the disease was noticeable, the attack increased in 

♦ The plant, of which only one " hill " existed, was one among a number 
of difierent kind of hops of which no record existed as to name or origin. 
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severity during the next two seasons ; in 1912, 28 hills were 
destroyed, 20 being in the rows adjoining the Foundling," 
and in 1913, 44 hills were destroyed, 15 being in the ro^vs 
adjoining the " Foundling." During 1914 the spread of the 
disease continued, 43 fresh hills being affected in the various 
rows. During 1914 a male hop which had been interplanted 
in 1909 in the row of the " Foundling," and which up to that 
vcni' had been extremely vigorous, showed in early summer 
evident signs of the disease, and although the bines managed 
to reach to the top wire, they were so seriously affected that 
no flowers were produced. From 1909 to 1914, therefore, 131 
(Jilt of tjic 228 hills planted in rows on either side of the 
'' Foundling " — that is to say over 57 per cent, of tlie hills — 
liavc been so badly affected by the disease that they have had 
to be grubbed up, So much damage, indeed, has been done 
that the whole of this corner of the hop-garden (with the 
exception of the " Foundling " row) has had to be grubbed up 
and replanted. 

During this period of 6 years, however, not a single hill of 
the " Foimdling " has been affected, although the row extends 
through obviously infected ground. This immunity was the 
more striking in that the roots of the " Foundling " hills 
were found, on examination, to be infested by the " eehvonn " 
in large numbers. 

With regard to resistance to other diseases, it would appear 
tliat the " Foimdling " is not liable to severe infestations of 
" blight " {Aphis) ; it is, however, about as susceptible to 
" mould " [SphcBrotheca humuli) as most varieties of hops. 

General Chamcieri sties , — The growth is very vigorous ; the 
bine is green, with blotches (often inconspicuous) of dark green 
or red, and is very fruitful. It is a late hop, ripening about 
ten days later than the Canterbury White-bine. In the medium 
liop soil of the College hop-garden the crop in an average 
-eason is about 15 cwt. to the acre ; in 1914 the hills yielded 
at the rate of 22 cwt. to the acre. In richer hop soil at Chilham, 
Kent, 3 older hills and 22 liills in their second year bore in 
1914 at the rate of 18 cwi:. to the acre. The hops are small 
to medium in size, and hang very thickly on the laterals. 
Photographs of a part of the '' F^oundling " row in the 
College hop-garden, and also of separate hops, are shoum in 
Pigs. I, 2, 4, and 5. In some respects the " Foundling " hop 
resembles the Colgate variety, though it is clearly quite dis- 
tinct. Its distinguislring characters can be seen on referring to 
Pigs. 3 and 6, whicli show tlie Colgate hop. 


L 
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Flavour . — The reports of hop factors, hop merchants and 
brewers as to flavour and “ rub on samples (unnamed) 
of the ** Foundling " hop submitted in 1907, and each season 
since 1910, have been as follows 

1907. (Box sample.) ” Good flavour ** (Factor E).* 

1910. 20 bushels of hops were picked from 35 hills planted with 
“ cuts " in 1908-9 ; they were dried separately on the 
oast and put into a pocket. An ordinary commercial 
sample was cut from the pocket, and was reported on 
as follows: — “Comes below Canterbury White-bine; 
lacks refinement and has ranker flavour ; has more 
' rub ' than a Cobb's Golding, and is decidedly superior 
to that ” (Factor A) ; “ is not a Golding ; has rank 
flavour, which is the Colgate flavour pure and simple ; 
should not be grown ” (Factor B) ; “ of full flavour, 
not rank — worth going on with ’’ (Merchant D). 

19H. 40^ bushels of hops were picked from 35 hills, dried 
separately and put into a pocket. An ordinary com' 
mercial sample was reported on as follows : — “ Is not 
a true Colgate, but has a ranker flavour — probably 
belongs to the Colgate class ” (Factor A) ; “a very 
nice flavour, inclined to the C.oIgate— a good hop “ 
(Factor B) ; “has strong but not coarse flavour" 
(Merchant D). 

1912. (Box sample.) " Quite good, mild flavour ” (Factor A). 

1913. (Box sample.) “ Very nice flavour ; should say was as 

good a hop as Fuggles “ (Factor A) ; “ poor in colour ; 
good mild flavour; fair ' rub ’ ” (Merchant D). 

1914. Four samples were submitted from the following 

sources ; — (i) Wye College hop-garden ; commercial 
sample cut from pocket ; (2) Wye College hop-garden ; 
box sample ; {3) Chilham, Kent (strong loam of some 
depth over chalk) ; box sample ; (4) Midhurst, Sussex 
(“ malm rock,” 'i.e., Upper Greensand) ; box sample 
(unpressed). The reports obtained were as follows 
Factor A reported : “ In all the samples I detected the 
same flavour, which I should call rank, or even as having 
a certain ‘ rancidity ’ ; (i), (2) and (3) I should class 
as equal : {4) has ultimately, deep down, the same 
flavour, but its aroma comes quicker ; I should say the 
characteristic flavour of this hop is more developed in 
the Midhurst soil, while in the Kent soils it is more 
subdued.” Factor B reported : " (i), (2) and (3) have 
all the same flavour, which is mild ; an inferior hop ; 
(4) a much stronger flavour and a better hop ; it could 
not be recognised as the same hop as in (i), (2), (3).” 

Brewing trials of the hop were made in 1910 and 1911 at 
two different breweries. The first brewery reported that the 
results in a bitter beer were not quite satisfactory ; it was 
suggested that the hops would no doubt be suitable for lagtr 

* The same letter designates the same judge in the different seasons. 
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beer ; and the opinion was expressed that if this variety of hop 
possessed good cropping qualities it would, on account of its 
richness in resins, be worth growing. The second brewery 
reported that the hops, on chemical analysis, proved second in 
percentage of resins of all the samples of hops tested that year 
at the brewery, and that, therefore, they could be considered 
quite up to the average of the year's hops in preservative 
value ; further, that though not a bright -looking sample, the 
hops were well grown out and of a thick appearance. In the 
brewing trials the flavour was not considered delicate enough 
for pale ale, but the opinion was expressed that the hop might 
be useful to replace foreign hops in those breweries where the 
latter are used. The opinion of a third brewery on the four 
samples of 1914 was as follows : — “ None gives the old Golding 
flavour— in fact, we think them all tainted more or less with 
the Oregon aroma. We prefer (r) and (2), and think that (i) 
has the most delicate and truer hop flavour ; we consider {3) 
has a considerable vegetable aroma, and condenm it ; (4) is 
the rankest and not suitable for the best light ales. We are 
quite satisfied with (i) and (2) for ordinary mnning beers.” 

Resin Production , — Chemical analyses, using the Bryant 
and Meacham process (slightly modified),* to ascertain the 
percentage of soft resins, have been made during tlie past 
four seasons of samples of the “ Foundling ” growing in the 
College hop-garden, The figures are as follows : — 




A, 

B, 

Average, 



i per ceut. 

per cent. 

per cent. 

1910 



10-51 

8-98 

975 

rgii 



9-78 

10-48 

10-13 

1913 

— 

H‘40 

12-74 

12-07 

1914 

Sample (i) 

12-44 

11-49 

ii-q6 

„ 

» (2) . 

11-44 

10-99 

11-21 

„ 

.. ( 3 ) ■ 

9-84 

10-92 

10-38 


» (4) ' 

11-08 

11-92 

11*50 


Reviewing the above data as to the brewing value of the 
“ Foundling,” it seems clear that it does not possess the 
true “ Golding ” flavour, and that it is not suitable for the best 
pale ales. In those cases, therefore, where the hop-grower 
finds it more profitable to grow only those varieties of hops 
wliich possess the delicate Golding ” flavour, it would not 
advisable to plant the ” Foundling.” A\Tere, however, 
i^uc h is not the case, it would seem that the ” Foundling ” is 

* See Journal of ike South-Eafiern Agricultural College (^Vye), Vol. XIX., 
(1910) p. 375. 
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worthy of a trial by the commercial hop-grower, since, as 
regards flavour, it appears to be suitable for some kinds of 
beer, and possibly for lager. With regard to resin production, 
if 10 per cent, of soft resins be taken as indicating a satisfactor\’ 
hop, the Foundling ” stands above the average, and .may 
claim, tlierefore, to be a powerful ‘'copper ’’ hop. 

Summary . — 'The " Foundling ” seems worthy of trial by the 
commercial hop-grower on account of the following character- 
istics : — 

(^) Good cropping qualities. 

(6) High resin production. 

(c) l\Iarked resistance to, if not total immunity from, 
the " nettle-head " disease, 

(^f) Lateness of season (coining after the “ Fuggles 

Ho]>growcrs in Kent, Surrey or Sussex can obtain 25 " cuts " 
of the “ Foundling/' free of charge, on application before 
Kovembei in any year to the Secretary, S. E. Agricultural 
College, W3'e, Kent. Hop-growers in other counties can 
obtain sets from those farmers in Kent, Surrey or Sussex who 
are already growing the “ Foundling," a list of whom will be 
forwarded on application to the College. 


RABBIT BREEDING ON SMALL 
HOLDINGS.* 

P. E. Wilson. 

In order to derive the best possible results, from table -rabbit 
farming, it is important that, in addition to selecting tlu‘ 
right breed, the rabbits should be housed in a satisfactory 
jnanuer. In the case of the small breeder live stock i> 
too often kept in very insanitary surroundings ; rabbits an* 
special sufferers iu this respect, and are often found stowed 
away in dark and foul-smelling boxes. However limited the 
available space may be, there is no excuse for this state of 
affairs, and the import r.nce of keeping rabbits in healthy sur- 
roundings cannot be too strongly urged upon the small holdei'. 

Systems of Housing . — There are two main systems of housing 
rabbits, viz., (i) in stack hutches, and (2) in movable hutcho. 

• The information given in this article is supplementary to that contained 

in the article on ** Utility Rabbit Breeding for Small Holders," published 111 
this Journal fen- March, 1911, p. 982, 





Fig. — A branch of the Fo\in<lIin,L,' hop. Fig. 6. — Hops, the “ ColL^atc." 
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For all-round use the first -named kind of hutch is un- 
doubtedly superior, and is recommended, for reasons that are 
mentioned below. 

The old fashioned stand hutches were often very ponderous 
structures, difficult to clean, and taking up a great deal of 
room. This class of hutch is now obsolete, and the type 
known as the stack hutch has completely taken its place. 
The stack hutch may be regarded as the standard modern 
hutch, as it is more than likely that any further improvements 
will be merely modifications and adaptations of the same 
principle. 



The Stack Kabbit Hutch. 


Briefly, the stack hutch is an aiTaiigement of three or four 
tiers of hutches placed one over the other. The advantages 
of stack hutches arc <as follows They take up very 
little room ; (2) they provide ample light and abundant 
Ventilation ; (3) they arc labour-saving, since all the rabbits 
are more or loss together in one spot ; and (4) they are econc- 
niical in construction, the floor of the second hutch serving 
the roof, or top, of the one underneath. It will also be 
apparent that, by leason of the design, they are economical 
in material, 

A very common mistake that is rncide by a great many rabbit 
l^roeders is to make use of hutclics of inadequate size. Of 
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course, the size must depend to a certain extent on the breed 
of rabbit, and the purpose for which it is kept, but for the 
utility breeder, who keeps the largest breeds of rabbit, hutches 
of adequate size are essential. Suitable measurements 
are as follows : — Total length of each hutch 6 ft., from which a 
space I ft. 6 in. should be boarded off (leaving a door in the 
partition for the rabbit to go in and out at will) to serve as 
the nesting compartment ; height 2 ft., width 2 ft. 

It will be noticed that the hutches are comparatively narrow, 
but the width suggested gives ample space, owing to the 
length, and it will be found far better to have a hutch 6 ft. by 
2 ft. than one more nearly approaching a square. 

The actual number of tiers in a stack is more or less a matter 
of taste, but, for general use, three will usually be found the 
most convenient, the lowest being raised off the ground a 
little. As each hutch will be 2 ft., the whole stack will be 
about 6 ft. high. If these hut dies are to be used in tlu' 
open air, the roof must slope from front to back, to allow’ a 
proper fall during wet weather. 

The small holder may cither buy his hutches ready-made, 
or make them liimself. The choice is largdy a matter for his 
own consideration, and must depend upon the facilities at 
hand for obtaining the necessary materials at a moderate cost, 
and also upon his owm skill as a rough carpenter. 

A really good practical hutch at a moderate figure can be 
purchased ready for use ; the style and measurements are 
similar to those just described, and the illustration on 
p. 141, showing a stack of three hutches, will give the 
reader an idea of its appearance. These hutches are made 
in stacks of three and six hutches, and if they are built in 
sections to facilitate transit, they can be easily re-erected on 
arrival. 

As regards the construction of hutches on the small holding 
itself, Mr. H. G. Read, a member of the Committee of Manage- 
ment of the British Table Rabbit Association, makes the 
following interesting observations : — 

” I find small holders and farmers are usually handy with 
their tools, and utilise such spare wood or boxes as they can 
get cheap locally. They want no instructions in detail, only 
the suggestions of style, etc. The cheapest and easiest way 
is probably to make three wide shelves right across a stable or 
shed, build in a framework in front, and then make movable 
wire fronts and wooden partitions. One thus gets two rows 
of hutches. The fronts are fastened in with buttons, or better 
still by small pieces of wood dropping over the front/' 
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This is a simple way of making a stack of hutches, which 
\vill doubtless appeal to many. The wire netting door of the 
run, and the wooden door of the nesting compartment 
could be hung in the usual manner with hinges, if preferred. 
The wire doors (covered with i in, wire netting) can be hung at 
the top, side, or bottom as preferred ; the wooden doors are 
hung at the side. 

There is, of course, a wide difference of opinion as to the 
respective merits of housing the rabbits under cover or in the 
open air. It is difficult to give a definite opinion on the subject, 
though the writer prefers the indoor system, provided that the 
stock are well housed, and are kept clean and healthy. In a 
good shed or building, breeding can proceed regularly through- 
out the year ; in stormy weather, and on dark nights and 
mornings, it is obviously more comfortable to attend to small 
stock under cover ; and, in addition, the warmth and shelter 
of a building natmally favour fattening. Taking these several 
points into consideration, it ^ would appear that the indoor 
method is the superior. 

In building hutches, the framework and boarding should be as 
strong and well-seasoned as possible, and ^ this, of course, 
specially applies to outdoor rabbit farming, where the hutches 
have to withstand our very variable climate. For outdoor 
use, the sloping roof, previously mentioned, should be covered 
with tar felting. 

A substantial hutch can be made by using a strong deal 
framework i| in. to 2 in. thick, and the same width, and | in. 
tongued and grooved boarding. The w’ooden framework for the 
wire netting doors should be composed of 2 in. by i in. deal 
framing, firmly mortised and tenoned. It must be remembered 
that there is a great deal of wear and tear on the doors, so 
that it pays to have them really well made at the outset. 
Good materials will save a constant series of repairs, and, 
though more costly at the start, the small holder will find 
them far cheaper in the long nm. 

Ill the Movable Hutch System the rabbits are kept on the 
ground, and out of doors. The hutches should be 6 ft. long, 
2 ft. wide, and i ft. 8 in. high in front, the roof sloping slightly 
to the back. The floor consists of ij-in. wire netting, 
and at one end there is a raised wooden floor i ft. 6 in. long for 
the nesting compartment. The front of the hutch is half wire 
netting and half wood, and to provide protection there is a 
sliding wooden shutter running between a rail at the top and 
bottom of the hutch. The door is in the roof, and should 



144 Rabbit Breeding on Small Holdings. [may, 


be of good size, to allow plenty of room for cleaning the inside 
of the hutch and for feeding. These hutches are only suitable 
where there is grass land. The lierbage, of course, protrudes 
through the wire netting floor, so that the rabbits can readily 
crop it. They may (provided it is not wet weather) be moved 
to a fresh patch, morning and evening, and, in this manner, 
they get practically all their own green food ; hand feeding 
must, of course, be carried out in the usual way. 

The system is not to be recommended to anyone to take up 
extensively, as it is not satisfactory in winter. At the sam(' 
time, during the spring and summer months, it is not a bad 
plan to have a few hutches to work over a grass orchard or 
piece of rough grazing land. The droppings from the rabbits 
have a beneficial effect on grass land, and increased crops will 
follow in places where rabbits have been kept on this system. 
It might assist many small holders to have a number of these 
hutches in use during the summer months, as they could then 
breed more stock. 

It is really impossible to give any satisfactory details of cost 
where home-made hutches are concerned, as so much must 
depend on individual circumstances, and on the material 
available. 

Rabbits should be bedded down on hay or straw. The 
small holder will probably be in a position to utilise rough 
grass (made into hay) for the purpose. It may be assumed 
that the value of the manure is a set-off against the cost of 
the litter, the manure being very much more valuable as a 
fertiliser than is often supposed. 

If available, sawdust should be used liberally, as there is 
nothing better for soaking up the urine, and generally keeping 
the hutches in a wholesome condition. Sawdust sliould alst- 
be put underneath the litter in the nesting compartment. 
Failing sawdust, sand, sifted ashes, or dry earth may be utilised. 

For cleaning out hutches, few implements arc required ; 
in fact, with the exception of a shovel and yard broom, all 
that is wanted is a metal scraper, a liandbrush for sweeping 
out the floors, and a small shovel for the sawdust or other 
absorbent. The first consists of a metal handle and a crosspiece 
at the end about 2^ in. in width. The best brush is the ordinary 
hand banister brush, and for the sawdust an ordinary small 
coal scoop is sufficient. 

Fattening Stock . — ^Vhen weaned, the young rabbits may be 
moved for fattening into one of the ordinary stack hutches, 
or a greater number can be run together in larger and special!}' 
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constructed pens, cither on the same principle, or on the 
ground, in a shed or other building. It is not desirable to keep 
a great number together ; the best results are Obtainable by 
transferring the young I'abbits to pens made on the ordinary 
stack principle, but these could, of course, be made larger, 
in order to accommodate, say, 10-12 in each pen. The nesting 
compartments could be dispensed with. Some breeders 
obtain very good results by running a batch of young .rabbits 
together in loose boxes, but care must be taken to exclude 
draughts and to avoid damp. 

Seleclion of Utensils . — With regard to feeding utensils, 
there is probably nothing better than glazed pottery, but 
this is far too dear wlien saucers and troughs mn required in 
numbers, and as a substitute red flower- pot saucers ai'c 
very clean and satisfactory. For single rabbits a saucer of 
7 in. diameter is advocated, but for a number of rabbits together 
saucers of 10 in. to 12 in. diameter should be used. Drinking 
water can be given in the same class of vessels. Tliese saucei> 
are sold by the " ca.st/' the number of saucers in a cast " 
varying with their size. For instance, there are 24 to a cast 
in the 7-in. size, but only 4 to a cast in the 12-in. size. The 
cost is about 2 s. to 2s. ^d. per cast. 

The utensils required for killing and dressing the rabbits 
may consist of the following : — A sharp-pointed “ sticking “ 
knife, a larger knife for dressing, a steel, a pair of scissors, 
two pails, a few cloths, a number of wooden skewers for 
ventilating the carcasses when dressed, and a selection of 
hooks to hang the .rabbits on after the operation. To this 
list, liowcvcr, must be added the higlily impoiiant spring 
balance for weighing the carcasses. The killing toiives can 
be procured at any shop making a speciality of butrher's 
implements. 

loads and Feeding . — Witli regard to the cost of feeding 
the small holder should — as a general rule — be in a good 
position for obtaining green food, as, apart from the common 
Weeds that will probably be found on the holding, viz.., 
dandelions, plantains, hog weed, groundsel, charlock, dock, 
i^ow-thistles, cow-parsley, yarrow (all of which rabbits devour 
greedily), he will have available a large quantity of waste 
produce from market garden crops, cabbages, lettuces, turnips, 
carrots, etc., and, in addition, he will probably grow a certain 
‘Unount of green food, such as mixed clovers and grasses, 
vetches, or rape. 
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The meals and grain required for feeding are not likel} 
to be purchased specially for the rabbits, but will be bough i 
in bulk for tifb use of other stock ; these foods include bran, 
middlings, barley meal, and oats. It is obvious that the 
rabbit keeper who has available a plentiful supply of greeii 
food, and can buy his feeding stuffs in ‘bulk, is in an 
advantageous position. 

If rabbit breeding is carried on intelligently, and if du; 
attention is given to the selection of stock, the system of 
housing, and the provision of a suitable and economic food 
supply, there is little doubt that it will prove profitable. 

It is somewhat difficult to obtain statements of accounts 
which have been accurately kept dealing exclusively with 
the production of table rabbits by the small holder, but il 
may be useful to give some rough indication of the financial 
aspects of production. The approximate cost of raising a 
rabbit to killing age Under ordinary circumstances may bo 
put at lod. Assuming that the average rabbit scales 2j 11). 
dressed weight, and sells at 6i. per lb., the selling price would 
be IS. and the gross profit would be These figures 
are only approximate, and must be used with the reserve 
necessary in such cases. A small holder can materially increase 
his returns by keeping his stock pure, and selling a proportion 
of the most promising rabbits for breeding purposes. 


The following note has been communicated to the Board 
by Mr. C. T. Gimingham, F.LC., University of Bristol, 
Agricultmal and Horticultural Research 
The Waste from Station : — Since the outbreak of war 

Saw-Mills as a various methods have been suggested for 
Source of Potash, making up, to some extent, the deficiency 
in our supplies of potash manures caused 
by the cessation of the imports from Germany. Reference 
may be made in this connection to recent work on the value 
of the ashes from hedge-clippings, &c.,* and from waste fon^st 
produce.! 

In addition to the potash obtainable from these sources 
there is a very large amount of material, of which little use 
is made, in the wood-scraps, saw-dust, and shavings from 
planing machines, &c., produced in enormous quantises 
in every saw-mill in the country. It is true that some of tht‘ 

♦ E. J. Russell, Jouf, Bi. Agric., Vol. XXL, No. 8, November, 19^4* 
t See Leaflet No. 25, Board of Agriculture for Scotland. 
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wood-waste, in particular the saw-dust, is saleable as such 
in certain localities, and it is also true that the percentage 
of ash in the shavings and saw-dust, especially from some 
of the imported timbers, is very small. Even when allowance 
has been made for both these considerations, however, it 
remains a notable fact that there are vast quantities of wood 
available for conversion into ash. 

I. In many saw-mills the wood-waste is already used as 
fuel, and the ash obtained usually either accumulates in a 
heap, and incidentally loses nearly all its potash by exposure 
to rain, or it is given away to anyone who will take it. In 
some few cases it is sold to a neighbouring farmer at a low 
price. 

The writer has recently examined a number of samples 
of such ash. ' Some consisted of comparatively coarse material 
obtained from gas-producing plants, etc.; otlicrs were flue- 
dusts from boiler flues and chimneys. Flue-dust is the more 
valuable material, sometimes containing up to 10 per cent, 
of potash, constituting a manure of about the same value 
as kainit ; it is always obtained perfectly dry, and is in a 
beautifully fine mechanical condition. The percentage of 
potash in a few of the samples was as follows 

Potash (KoO). 

Per Cent. 


Sample No. 4 — Coarse Ash : combustion very complete . . 7'24 

M 5-- .> 5'C>8 

,, 6 — Flue-dust 

8— „ 6'35 

,, 9 — ,, coarser than Nos. 6 and 8 . . 

Average 673 


2. In Other mills a mixture of wood and coal is burned. 
If wood-ash were a saleable commodity, however, it would in 
many mills be possible to increase the use of wood in the 
furnaces. 

3. In mills where the ^vood-waste is not used as fuel the 
quantity produced is often so great that its disposal is a matter 
of serious difficulty. Were there a demand for wood-ash, 
there is little doubt that many firms would find it worth 
while to install plants adapted to use wood as fuel either for 
Steam-raising or gas-making. Moreover, in big towns where 
there are many large saw-mills turning out hundreds of tons 
of wood-waste every week, it might very well pay to set up 
special plant for burning the waste for the express purpose of 
‘ish production. 
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In view of these considerations it would seem useful to 
bring to the notice of both farmers and timber merchants 
the possibility of utilising wood-ashes, at least in their owm 
localities, in place of kainit when potash manuring is contem- 
plated. If even a small general demand sprang up and the 
collection of the material could be satisfactorily organised, 
it is possible that a considerable trade could be done. 

With regard to the value of wood-ash and flue-dust obtained 
from saw-mill furnaces, it is important to remember that 
since timber is relatively poorer in potash than leaves, bark, 
twigs, etc., the material will, in the great majority of case>, 
contain less potash than similar ash obtained by burning 
the undergrovth and waste of forest and woodland. It will, 
therefore, constitute a somewlial cheaper and lower grade- 
fertiliser. On the basis of the ordinary price of kainit, ashes, 
such as those of which the analyses are given, should be woiili 
from 25s. to 505. per ton ; and since ash is almost purch 
a waste product, there is good reason to suppose that it could 
compete with kainit even in normal times. 


The table on p, 150 gives the prices per ton and per food 
unit of 33 feeding stuffs at London, Liverpool, Hull, and 
Bristol. The feeding stuffs are in general 
Notes ou Feeding the sam,e as those included in the list> 
Stuffs iu May: already published in this Journal* W'itli 
From the Animal descriptions and suggestions for use, to 
Nutrition Institute, which reference should be made. 

Cambridge In the list given on p. 149 tho 

University, feeding stuffs are arranged in order of 

price per food unit. Price per ton is not a 
reliable indication of the value of a feeding stuff. The true value 
of a feeding stuff depends on the am.ount of nutritive material 
which it contains as well as on the price per ton. In order to 
assess the value the price per food unit is calculated as follows : 
The percentages of digestible protein and fat arc multiplied by 
2I, and added to the percentage of digestible carbohydrates. 
The sum gives the number of food units in i ton. By dividing 
the price per ton by this figure the price per food unit is obtained, 
and the price per food unit is a good index of relative value. 
Foods, however, should not be bought entirely according to their 
price per food unit, which takes no account of their suitability 
for special pui poses. For instance, \vet brewers’ grains arc at 

♦ March, 1915, p. itri ; April, 1915, p. 52. 
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present the cheapest feeding stuff per food unit, but although 
they are excellent for some purposes they v-ould not be^a 
m, table food for stock turned out to grass. In selecting 
hcding stuffs from the list, therefore,, it is necessary to choosf 

d. 


oj per food unit. 

3 } 

4i 


6| 

6 | 


9? 


Brewers’ grains (wet) 

Soya bean cake 
Coconut cake 
Maize gluten feed . . 

Palm-nut kernel cake 
• Malt culms . . 

Decorticated cotton cake 
Linseed cake, Indian 
Brewers' grains (dry) 

Linseed cake, English 
Wheat pollards 
Wheat middlings . . 

Wheat bran . . 

Maize germ meal 
Distillery grains (dried) 

Cotton cake, Egyptian 
Rice meal, Burmese 
Cotton cake, Bombay 
Wheat sharps 
Peas, English dim 
Beans, English 
Wheat bran, broad 
Maize, Argentine 
Maize, American 
Beans, Chinese 
Maize meal . . 

Barley, English feeding 
Peas, English maple 
Peas, Calcutta white 
Oats, Argentine 
Oats, English 

not that which IS absolutely the cheapek but the cheape.si 

ha. h the purpose iii view. This princioh' 

been used in compiling the following rations ; 

I'or Horses at Farm Work : ^ 

4 ib. Sharps. 

2 ,, Maize, crushed. 

I „ Bean Meal, 


10 
loi 
10 1 

11 

II 
Hi 
ii| 

III 


4i 

Hi 
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This should be mixed with damped hay chaff. It is under- 
wood that the horses will also get the usual allowance of 
long hay, which will, as the season advances, be gradually 
replaced by green fodder. The ration of meal may be increased 
lip to 10 lb. per head per day if the horses are very hard worked, 
or if the green fodder is not leguminous. It may also be 
advisable to increase the ration for very large horses. 

Fo?' Cattle finishing for Beef on Roots or Green Fodder , — 
Ration per 1,000 lb. live weight per day : — 

6 lb. Linseed Cake. 

*3 „ Bean Meal. 

If roots or green fodder are scarce, and can only be used 
in smaller quantities than usual, 2 to 4 lb. of rice meal may be 
added to the ration to take the place of the sugar in the roots. 

For Cows turned out to Grass. — Ration per 1,000 lb. live 
^Yeight, for a daily milk yield of about 2 1 gallons : — 

3 lb. Cotton Cake, 

For very heavy milkers i to 3 lb. of coconut cake may be given 
in addition to the cotton cake. As soon as the grass no longer 
scours the cows, the cotton cake may be replaced by an equal 
quantity of coconut cake, which is much cheaper per food 
unit, but which lacks the binding properties of cotton cake. 

For Calves for Baby Beef at Grass. — Ration per 250 Ib. live 
weight : — ■ 

I lb. Linseed Cake. 

T „ Bran. 

This should be fed dry mixed with about a pound of hay 
chop. If the grass is poor, i lb. of bean meal may be added 
to the ration, and the hay chop may bo increased to i\ lb. 

For Heifer Calves and Store Steers at Gmss.— -Ration per 
250 lb. live weight : — 

\ lb. Linseed Cake. 

I „ Bran. 

This should be fed dry mixed with i lb. of hay chop. If 
The grass is poor fhe linseed cake may be increased to i lb. 

For Ewes suckling Single Lambs on the Fold. — ^Ration per 
15^ lb. live weight 

J Ib. Cotton Cake. 

For Ewes suckling Twin Lambs on the Fold. — Ration per 
T50 lb. live weight : — 

\ lb. Cotton Cake, 
i „ Dried Brewers’ Grains, 
i „ Hay Chop. 
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For Lambs with Ewes as above to come mt fat — Ration per 
75 lb. live weight : — 

I lb. Linseed Cajce. 
i ,, Bean Meal. 

I „ Bran, 

,, Malt Culms. 

This should be fed in troughs through “ creeps/' mixed 
with i lb. seeds hay chop. 

For Store La^nhs. — Half the above ration. 


For Ewes at Grass suckling Single Lambs. lb. \Miole 
If suckling, doubles increase to J lb. 

For Lambs to come out fat off Grass.-- 
I lb. Linseed Cake, 

I Bean Meal. 

This should be fed in troughs behind “ creeps." 


For Pigs.— 

Growing Stores. 

<if pigs. 

Fattening Pigs . — 

J part by weight Sharps 
j „ ,, Rice Meal 

I ,, ,, Bean Meal 


Sharps, amount according to weight 


Amount according 
weight of pigs. 


Suckling Sows . — 


i part bv weight Sharps ^ ^ 

^ . o r j ^niount according 


Bean 

Rice Meal } 


weight of pigs. 
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In view of tJie importance at tlic present time of maintaining 
and, if possible, increasing the stock of pigs in this coimtry, 
it is desirable that, pending the usual 
The Use of autumn supplies of waste potatoes, ‘‘tail " 

Forage Crops for corn and similar farm by-products, m- 
Pig-Feeding. creased attention should be paid to the 
production cd clieap summer feed suitable* 
for pigs, Li this connection the practice of growing foragi; 
crops for consumption by pigs, common eiiough in some 
countries, is capable of considerable extemiou in this country. 
It is dot claimed that green food alone M’ill do mtjn* tlmn main- 
tain the condition of pigs, but it ivill effect a considerable sa\mig 
(if meal and furnish excellent supplementary feeding during 
the earlier stages of fattening. It i^ necessary, liowevoie 
that pigs slioiild be allowed gradually to accustom tliemseh'o- 
to this class of food. Happily the range of crops to choose fmni 
and the methods of utilisation are sufficiently varied to suit 
the circumstances of most pig-kcepers, Forego crops ma\' 
be utilised in the following ways : — 

(1) folding or pasturing, 

(2) soiling. 

Folding or Pa^inring.—li'Ayo . red chjver and lucerne are 
among the most siiitabh* crops lae grow fru* this purpose. Ra})c 
should be sown at the rate of about 3 lb. p(*r acre in ixov.- 
about 28 inches apart- -at slioit intervals fur sectional grazing - 
and should not be tliinned. a> it is desirable to prevent tho 
formation of coarse stenis. The pigs sliould be turned on whvi) 
the crop is about 12 in. high. If not too closely grazed a 
second crop may lie obtained in a favourable season. Tlir 
rows serve the double puipose of obviating trampling and 
facilitating cultiAUtion in preparation for a second groutli. 
For sectional grazing hurdles or movable fencing v'ill usually 
be found the most suitable means of conllnement. 

Red Clover (Leaflet No. 1S4) and Lucerne (Leaflet No, ifx)) 
may likewise be fed in sections, or, if circumstances permit, 
the pigs may be alloivcd to graze at large over the fields. 
Except, however, in the case of brood sows in the early months of 
pregnancy, and gilts to be used for breeding, facilities for 
extensive roaming are not desirable. Where shade and shcltcj' 
arc not available naturally, llicse must be provided. 

It is estimated that an aero of rape or lucerne will keep 
from 12 to 20 pigs of 100 lb. live weight for 4 weeks, while 
1 acre of red clover or lucerne will provide grazing for 10 such 
pigs throughout the season. A good “stand” of lucenie 
will probably keep more. It is, however, advisable not to 

M 
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overstock lucerne but to mow the crop from time to time so as 
to encourage fresh succulent gro\vth. Lucerne might often 
be grown in orchards, for pig pasture, with advantage botl; 
to pigs and trees. It is usually desirable to ring pigs befon 
turning them out to pasture. 

Soilmg implies the cutting of the crop for consumptio]. 
at the homestead. In this connection cattlc-fceding yards, 
generally empty in the summer months, might be more widelv 
used to supplement tlie special accommodatif)n usually set 
apart for pigs. 

Crops necessitating relatively little trouble or expense in 
growing, and suitable for soiling, include the following : — 

Tmcernc ; red clover ; rye ; vetches (pure), or mixed with a 
cereal or witli rape ; rape ; and maize. 

The following tabic gives the approximate times for sowing 
and using these crops 


Crop. 

Time of So^wing. 

Time for Using. 

Lucerne . . ( 

('lover . . . , f 

Spring of previous year 

Throughout the season. \ 

l^ye 

Autumn 

April and May. 

Vetches and cereal 

Autumn . , , . 

May and June. 

Vetches, cereal and rape* 

Early Spring . . 

June and July. 

Rape 

April and May 

July and August. 

Jlaize . . 

End of May . . . . 

August. 

Rape,* vetches and cereal 

June . . . . . . : 

September and Octobi:!'. 


* About 5 lb. per acre of rape should be sown broadcast and rolled in after 
the oat and vetch crops are well above the ground. 


It should be clearly understood that the times stated above 
^v^ll vary according to climate and season. Full particulars 
concerning the cultivation of lucerne and red clover will be 
found in Leaflets Nos. i6o and 184, respectively. Tlie 
cultivation of the other crops is dealt with in Special Leaflet 
No. 28. Notes relating to the comparative values of feeding 
stuffs are issued from time to time in the Board’s Journal, 
and further detailed information as to the use and purchase 
of feeding stuffs will be found in the following Leaflets.: — 

No. 74.— The Composition and Properties of Concentrated 
Feeding Stuffs. 

No. 79. — Rations for Farm Stock. 

Special Leaflet No. 8. — The Utilisation of Cereal Offals 
and certain other products for Feeding Purposes. 

Special Leaflet No. 10.— Pig- Keeping for Cottagers and 
Small Holders. 

Special Leaflet No. 16. — Notes on Pig Feeding. 
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Though widely grown, and much prized, in America, for 
leeding in the green state, Sorghum is little known in this 
country. During the past few years, 
Sorghum, however, experiments conducted in Essex 
^ by the East Anglian Institute of Agricul- 

ture have indicated that two species of Sorghum, viz., Sorghum 
lulgare and Sorghum saccharatum, may prove distinctly useful 
additions to the forage crops of the warmer parts of tliis country. 

In general appearance and habit of growth Sorghum resembles 
maize ; its stem, however, is much more slender, and it has a 
narrower leaf. Its requirements as regards soil and climate 
appear to be almost identical \vith those of maize. Like 
maize, also, it thrives in abundant sunshine, and is casilv 
killed by frost. 

The character of the soil is of less importance than 
it- mechanical condition. Sorghum possesses an extremely 
well-developed root system, and is capable of resisting drought. 
The soil, however, must be well drained, the sub-soil fairly 
()[)en, and the tilth fine, firm, and free from weeds. 

Manuring.—Sorg^hum is a vigorous grower, and vail generally 
pay for liberal manuring. About 10 tons of diuig per acre 
should be applied in autumn, or early winter, and tjie following 
anificials shortly before the seed is sown : — 

2-4 cwt. superphosphate, and ^ 

I cwt. sulphate of ammonia or i cwt, nitrate of soda \ ^ 

If dung is not available the artificials sliould be increased. 

Time and Method of Sowing. — The reed should not be sown 
until the soil is thoroughly warm, in spring, and risk of the 
plant being damaged by frost is past : from the middle to 
the end of May is usually the most suitable time. The seed 
may be sown broadcast, or in rows, the former only if the 
land is thoroughly clean. Sown broadcast, or in narrow 
rows about 7 in. apart, the plant grows tall with thin 
stejus, and produces an abundance of leaves. If the whole 
crop is not utilised for feeding green, the surplus may be 
made into hay, if the weather is favourable, or converted into 
«lagc. In 1914 a crop of Sorghum vulgare, grotvn as described, 
reached a height of 7 ft. in Essex, and produced over 20 tons 
of green forage per acre. In a suitable season an excellejit 
supply of succulent green fodder might be obtained by the 
end of July, but the maximum yield is not reached till about 
the middle of August. 

The quantity of seed required will vary according to the 
method of sowing, and the character of the tilth. Wlien 
drilled in rows, 7 in. apart, 20 lb, per acre should be ample. 
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As different stocks arc on the market, Sorghum seed, preferably 
American grouni, should be obtained from a reliable seedsman, 
crop is usually cut green, as already 
indicated, and fed in the same ^Yay as maize. It is specially 
valuable for feeding to dairy cows in late summer when tin 
pastures begin to fail. Although not quite so productive 
as maize, it possesses at least two advantages over that crop ; 
it is ready for cutting a week or two earlier, and the cost of 
the seed is less, The normal price of Sorghum seed is about 
3^. per lb. (at present it costs from ^d, to so that an acr^ 
may be sown at n cost of from 5s. to 8s. 4(f.) Wdiite Horsi 
Tooth Maize, on the other hand, which is usually sown at th< 
rate of 2 bushels per acre, is quoted in seedsmens’ catalogue^ 
at from 9s. to 12s. a bushel' — or iSs, to 25s. per acre. 

Although, so far as the Board are aware, no harmful effech 
have followed the feeding of Sorghum in this country, it 
well to indicate that in hot countries green Sorghum has been 
known to produce injurious and even fatal results. In America 
it is considered dangerous to feed second-growth Sorghum, 
but the first cut is generally regarded as quite safe. 

It is worthy of note that where Sorghum and maize will 
grow well, they will probably yield at least as much dry matter 
per acre as an average root crop grown under the same 
conditions, at much less cost, and in a shorter time. Aii 
additional advantage is that the shade they give has the 
effect of suppressing weeds. 


An enquiry made by the Board in 1914 elicited the fact 
that very little use is made in England of mussels as manure, 
Kent and Essex being the only two 
Mussels as Manure, coimties in wliich they are purchased 
to any appreciable extent by farmers for 
this purpose. Analyses which were forwarded to the Board in 
some instances show, however, that mussels would have a 
certain manurial value ; the wliole mussel (shell and contents- 
would seem to contain from 07 to i-o per cent, of nitrogen : 
O' 14 to 0*54 per cent, of phosphate ; and from 0-09 to 0*13 per 
cent, of potash. On the basis of these figures mussels might 
have an average value for manurial purposes of about 12s. a 
ton. 

Besides the substances mentioned mussels contain con- 
siderable quantities of carbonate of lime (the shells consist 
almost wholly of this substance). It would take some time 



1915.] Summary of Agricultural Experiments. 157 

for the shells to break up (they would probably not decompose 
until at the earliest in the year ^o]lo^ving application) and for 
tJic carbonate of lime to be of any use in the soil. Further, 
nearly all the nitrogen is contained in the " fish/' and hence 
the mussels should be crushed and dug in. If they were 
.'-imply spread over the land, the contents would decay inside 
the shells, and as the fish would not come in contact with the 
M>il luitil the shells were dissolved mnclr of the nitrogen 
might escape as ammonia witliout being absorbed, and the 
niussels migJit therefore have very little value. From thi^ 
point of view, as well as from the desirability of rendering 
the carbonate of lime more quickly available, grinding would 
be an advantage. 

Mussels have been used e.s a manure for many crops in 
Kent, but especially for mangolds and other roots, potatoes, 
cabbage, cauliflower and celery. The lime and organic matten 
present would be useful 011 light soils, while an improvenienr 
in the working of heavy soils as a result of tlie use of mussels 
is reported in Essex. 

The price of mussels in Essex seems to be 205. per 100 busjiels 
out of boats alongside, 150-200 bu-licls per acre being used. 
In Kent the cost is 85. to 95. per ton ex wFarf at Favershain ; 
and Wliitstable mussels are sold at 15s. per ton to any Kent 
railway station within reasonable distance. 

It must be pointed out that the use of I'resJj mussels a- 
manure seems a wasteful proceeding, as it means tlie dissipa- 
tion of the energy stored in the co]l^^ersion of inorganic inti- 
organic substances ; it might be profitable to dry the mussels 
and make them into a feeding meal as iii the case of othm* 
fish and fisli offal. 


SUMMARY OF 

AGRICULTURAL EXPERIMENTS.^ 

Soils and Manures. 

The Effect of Straw on the Utilisation of Organic Manurial Nitrogen 

•Mitt, (lev Landw. Lehrkanzeln der K.K. Hochschule, fur Bodenkultur 
'in Wien, Bd. II., Heft 3. 1914).— As a result of experiments carried 
out at the Imperial High School for Soil Culture at Vienna the conclusion 
reached that the utilisation of organic maimrial niti-ogen {e.g., thu 
nitrogen in dung) by plants grown immediately after manuring i.' 
adversely affected by the addition of a non-iiitrogeiious organic sub- 
stance — ^in this instance straw — and that the extent to which tliis is 

* A siiniaiary of all reports on agricultural experiments and investigation* 
yceiuly received is given each r.ionth. The Board are anxious to obtain foj 
inclusion copies of reports on inquiries, whether carried out by agciculturn. 
colleges, societies, or private persons. 
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the case depends upon the ratio between the straw and the ^vailab! - 
nitrogen in the dung and soil. The greater the proportion of struv 
the greater is the adverse effect, and {other things being equal) thoi. 
plants which satisfy their need for nitrogen in a short time suffei 
most. The withdrawal of soluble nitrogen by micro-organisms of the 
soil which use the straw as a so\irce of energy is indicated as the 
cause of this phenomenon. 

Storage and Application of Farmyard Manure [Fuhlings Landve. 
Zeihing, ist March, 1914 ; Dr. F. Loknis and J. Huntsr Smith, 

One of the greatest of agricultural problems is 'to utilise as fully as 
possible the plant nutrients in farmyard manure and to lessen the loss 
of nitrogen. It is considered that a solution of the problem may be 
found in the separate collection and storage of the dung and urine. 
The difficulty of collecting and storing large quantities of urine is 
obviated by the use of peat moss litter and this lessens the loss of nitrogen 
as ammonia. 

The separate utilisation of the dung and straw mixture on the 
one hand and of the urine (with or without peat moss) on the otlu^r 
would appear to be rational not only because the loss is lessened, but 
because the two manure:^ are so essentially different in their effects. 

Thus the mixture of dung and straw depends for its value chielly 
on its high bacterial content and its richness in humus- forming orgnrcc 
substances; its manurial effect is small -in the first few years and 
under the most favourable conditions the utilisation of the nitrogen is 
only 20 per cent. About half the nitrogen in dung is in the form of 
living and ilead bacteria, and the other half in the form of undigested 
food constituents ; a quick mineralisation of both parts is, therefore, 
out of the question ; further, the plant nutrients in straw can oiily 
be very^ gradually broken down by the bacteria in the manure and 
the soil. 

Urine, on the other hand, is relatively poor in bacteria and humus- 
forming substances, and rich in quickly available plant nutrients, 
Farmyard manure composed of a mixture of solid and liquid excreta 
often has a better effect in the first year than urine-free farmyard 
manure, but by the second year the ad\'antage disappears, and the 
first year's ad^-antage is often dearly obtained through the larger 
losses in storage and the incomplete utilisation of the jilant nutric.its 
in the urine. Used rationally [i.e., separately) the nitrogen in 'he 
urine acts as rapidly as that in sulphate of ammonia or nitrate of soda. 

Peat Moss Litter Manure {Deul. Laudw. Presse, 30th ^^Fcbnnry, 
1915), — Owing to the shortage of nitrate of soda and sulphate of 
ammonia in Germany as a lU'siilt of the demands made by the inilil.uy 
authorities, top dressing with peat moss lilter manure is being advocat^ri. 
In the experiment detailed in this paper nearly as good results A'cre 
obtained from })eat moss litter manure as from nitrate of soda as top 
dressings for winter rye. It is usually recommended that the cciit 
moss should be mixed with liquid manure by simple shovelling ; this 
experimenter, however, advocates placing the peat moss at the 
bottom of the dung heap so as to absorb the constituents of the li'iiiid 
manure washed down by the rain. 

Partial Sterilisation of Soil by Antiseptics {Jour. Agric. 5ri.,Deceir:ber, 
1914; W. Duddin, B.A.}. — A large number of such antiseptic' as 
are easily volatile and removable from the soil were shown to produce 
true partial sterilisation of soil (see previous articles in this J(ni> 
and were undoubtedly effective in increasing the productive capa ity 
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of'a soil under laboratory and pot culture house conditions, altliough 
they were unsuitable for application on the larger scale. Antiseptics 
which are not completely removable from the soil were, on the otlior 
hand, showm to have some lasting influence on the bacterial ilora. 

Experiments with Nitrogenous Manures [Puhlings Landw. Zeitung, 
isl January, I9i5.) — A scheme for testing various points in connection 
with manures has been carried out for several years at six German, 
experiment stations. 

With nitrate of soda there was found, in the aggregate, to be little 
difference whether the whole dressing was applied before sowing or 
whether half was so applied and half was givcii afterwards as a Lop 
dressing. Taking the yields of the crops when the manure was a])p]ied 
in one dressing as roo the yields when the manure was applied in two 
dressings wmre as follows (of grain, tubers or roots, as tlie case may be) : 
Rye 105, barley 103, oats, 102, potatoes 103, sugar beet <)0. On tin- 
lighter soils it seems better to give the nitrate of soda in twr? dressings ; 
on the heavier soils this has only pro\-ed profitable for barley and 
potatoes, a single dressing being more profitable for oats and sugar 
beet. 

Tn comparing sulphate of ammonia and nitrate of soda as sources of 
nitrogen {equal amounts of nitrogen in the two cases) nitrate of soda 
pro\'ed superior in the great majority of cases. Representing the 
yields from nitrate of soda as 100 those from sulphate of ammonia 
were : Rye 93, barley 89, oats 97, sugar beet 93, potatoes 94, 
mangolds 68. Sulphate of ammonia, howe\ er, ga\e better results on 
a moor soil than nitrate of soda, and the yields from the former 
approached those of the latter more nearly on sandy than on loam 
soils. With rye, sulphate of ammonia gave better results when aiqflied 
in spring than when gi^’en in autumn. The ex]>eriments boo.' out 
the general experience that autumn-sown cereals require very little 
nitrogen in autumn and that if not assimilated some of liie nitrogen in 
both manures is washed out during the winter. Top dressing with 
sulphate of ammonia waas not tried, as })re\ ious exiM rimcnts had shown 
inferior results had been obtained from using sulphate of ammonia 
ia this way. 

Calcium cyanamide proved much inferior to nitrate of soda and 
uiff-rior also to sulphate of ammonia. Representing the yields from 
nitrate of soda as 100 those from calcium cj-anamide were; Rye 74, 
wheat 87, barley 75, oats 79, sugar beet 66, potatoes 78, mangolds 72. 
Nitrate qj lime ^vas very similar in its action to calcium cyanamide. 
There were no noteworthy diflerences between tlie effect of calcium 
cyanamide on sandy and loam soils. The application of the manure in 
autiimn was much less profitable than in the spring, and g.ave best 
results when applied very shortly before sowing (except with sugar beet). 
Inferior results were obtained from using the manure as a top dressing. 
With rye, sugar beet and potatoes, the superiority of nitrate < soda 
Wcas increased with increased dressings of both manures. 

The experiments showed that, on the average, 39 per cent, of the 
nitrogen given in the form of nitrate of soda was lost to Liie crop, 
Representing the utilisation of the nitrogen in nitrate of soda (e^’,, nr per 
cerut.) as 100 the utilisation of that in sulphate of ammonia and calcium 
cyanamide was 78 and 65 respectively. The nitrogenous manuring had 
very little effect (if any) on either the percentage content of the crop in 
riii-ogen or the quality of the produce (starch content of gram and 
"' Uitoes and sugar content of roots). 
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Field Crops. 

Varieties of Potatoes [NoHhants C.C. Virst Ann, Rept. on Field 
Kxpts., 1914).— The total yields on a clay loam were {per acre) 
Arran Chief, ii tons 8 cwt. ; Up-to-Date, 10 tons 3 cwt. ; Internation?il 
Gem, 9 tons ii cwt. ; King Edward, 9 tons, 10 cwt. ; King George^ 

8 tons 19 c\vt. The total yields on a medium loam were (per acre) 
Up-to-Date {Irish seed), 10 tons 4 cwt. ; Arran Chief, 9 6 cwt. ; 

International Gem, 9 tons 4 cwt. Abundance, 8 tons 13 cwt. , Up-tn- 
Date (local seed), 8 tons 6 cwt. ; King George, 7 tons 19 cwd. : Kin, 4 
Iwlward, 7 tons to cwt. Except in the case of Up-to-Date (as indicated) 
Ihc seed was obtained from either Scotland or Ireland. Arran Chief is 
a late or main crop potato, round in shape and having a strong upriglit 
haulm ; it appears to be an excellent cooker. 

Varieties of Potatoes {East Anglian Inst, of Agyic., Rept. on Field 
Fxpts., 1914).— In 1914 the land received dung and artificials ; Uie seed 
was obtained from Perthshire and Montrose ; the crops were lifted 011 
the following dates : — Earlics July 3°^^^ second carlies August lyth, 
and lates October 5th. 

Amongst the earlies Duke of York, Eclipse and F.picure proved 
the most productive. Eclipse and Epicure having given very good 
yields during the past four seasons. The total yields in 1914 wcie 
as follows (per acre) Duke of York 8 tons 8| cwt., Eclipse 8 tons 
7^- cwt., Epicure 8 tons f cwt.. hlidlothian Early 7 tons cwt., Sharpe’s 
1‘i.xpress 6 tons 2^ cwt. Although as regards total yield Eclipse Wtis 
slightly superior to Epicure, the latter produced a much larger proporiion 
of saleable potatoes. 

As regards second earlies British Queen w'as the heaviest cropper in 
the trials conducted in 1911, 1912 and 1913. only 5 cwt. per 

acre behind the heaviest cropper in i9^^4-' Tw^o new varieties, D^3 and 
\Miite’s Seedling, gave satisfactory results. D5 and King (roorge 
j-roduced a large proportion of w'arc. The following were the total 
yields per acre in 1914 : — D5 tons 4 cwt., British Queen ii tons 
]g cwt,.YTiite's Seedling n tons loi cwt., King George V. ii tons i-J- cwt., 
King Edward Vll, to tons cwt,, Arran Early 9 tons 6| cw't., Qnecii 
Alexandra 9 tons 4-^ cwT. 

The yields of late \ aiieties per acre w'crc as follows in 1914 . 
('aledonian and Legaston Don 13 tons 6 cwT., Baronet T3 tons 3| cwt., 
Ajax White 12 tons 17-^- cwt., Record 12 tons 15^ cwt., Scottish barmei 
12 tons 14I cwt., Dalhousie 12 tons - cwt., Up-to-date (Perth) 12 tons 
.jf cwt., Ajax Red 12 tons 3 cwt,. What's Wanted ii ton^ 8| cwt . 
Arran Chjef ii tons 4I cwt,, Northern Star tt tons I4- cwd., Ualnicn} 
Regent II tons i cwt., Kidd’s Seedling 9 tons i8|- cwt. Scottish Farinei 
produced a very high percentage of ware and the best sample of lubei?'. 

Varieties of Potatoes [Lines. [Lindsey) C.C. Ldac. Com-., Bull. ISo. 
jfji^_i3)._Ti-ials were carried out at the Ididland Agricultural aiui 
I )airy College to test the cropping powers of a large number of potatoes. 
Of the early varieties Epicure ga\ e the best results, followed by Niuet)- 
fold and ^lidlothian Early. The leading varieties among the sccou'l 
earlies, given in order of yield, were Daliueny Radium, British 
Craigie Early and Pioneer. Of the main crop varieties, excluding snia 
and diseased potatoes, the highest \'ielders, in the order given, were 
King George V., Evergood, Queen Mary, Arran Chief, Ajax (white). 
Chapman, and Ajax (red). The variety Queen Mary prodiKC'. 
practically equal amounts of ^va^c and seed. 
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Particulars as to the other %'arieties tested are gi\-en ia the bulletin, 
as well as the results of small-plot potato variet\’ experiments carried 
out on four farms in the county. 

The Action of Manures on Grassland {Jour. Agric. Sci., December, 19 i j ; 
R. G. Stapledon, M.A.). — The various types of grassland in this country 

capable of being classified according to fairly definite botanical 
cliaracteristics, and are associated with definite geological formations 

topographical features. The writer defines a “type "as "a plant 
immunity consisting of fundamental and subsidiaiy species, and being 
-iich that the contribution of each fundamental species to the total 
fiora tends to be close to an optimum figure and does not increase above 
;i certain maximum or decrease below a certain minimum." 

Great change in environment causes even the chief species either 
to advance beyond their maxima or to recede below their minima, 
so giving rise to a different type. The prevailing husbandry is aii 
oinironmental factor, sheep grazing, cattle fattening, the periodic 
j'cmoval of hay and manuring being capable of altering the type. 

The action of manures depends on — 

(r) Factors which are ahvays operative, e.g. [it] botanical com- 
position of herbage (before manuring) in relation to the type of grass- 
land prevailing ; and {h} meteorological conduions. 

(2) Indirect factors, e.g. («) disturbance of prevailing equilibrium 
of species, awakening competitive interaction ; (/;) effect on physical, 
dicniical and biological properties of soil, thus modifying the texture 
and water capacity of the soil and the availabilit}’ of plant foods. 

(3) Factors directly dependent on the chemical composition of the 
manures, e.g. [a] the indi\ndual appetites of the several species for the 
])articular plant foods in the form they arc added, and (6) the phy- 
siologically depressing effect particular manures may produce on the 
individual species. 

Manuring^ for Mutton [E. Svffolk Couniv IRhic. Com., Rept, on Field 
Expts., Circ. 15, 1915). — There are two j)lots only ; one is immaaured, 
the other received 10 c\\d:. of basic slag in 1904 and again in 1912. The 
gain in live weight of sheep grazing the slagged pasture over that of 
ainmals on the un slagged pasture from 1905 to 19T4, when valued at 
3,^/. per lb., has resulted in an average profit per acre per annum of 
JOd. 

Manuring of Grassland {Noylhants C.C., first Ann, Kept, on field 
i9[4). — Experiments iu the manuring ol grassland were 
commenced in 1914 at five centres in Northamptonshire on land typical 
of the very large area.s of poor cold pastures, on day land, which are 
loiind throughout the county, Meclianical and chemical analyses of 
the soil at each centre arc given, together with the results of the first 
reason's work. Superphosphate ^vas usually more effccti^ e than slag, 
although slag did better tlian might have been expected considering 
tliat it was applied late and that the season was dry. 'The report itself 
should be referred to for the results in detail. 

Manuring of Meadow Hay {Jour, Dept, of Agrit. and Tech. Insir.for 
Ireland, January, i9i5)._Ia the liquid manure test in 1914. carried out at 
'ri centres, the increased yields of hay per acre resulting from manuring 
>mre as follows 16 tons ching, 15I cwt, ; t 6 tons liquid manure, 
lb cwt, ; I cwt. nitrate of soda, 2 cwt, superpho.spliate and 2 cwt, kainit, 
lal-cwt. 

The experiment with artificials on pcat\' soils iu 1914 showed the 
most profitable dressing to be i cwt. nitrate of soila, 2 cwt. super- 
phosphate and 2 cwt. kainit, i.e., the dressing of artificials recommended 
by the Department in ordinary cases. 
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Manuring for Hay [East Anglian Insi. of Agric., Repi. on Field Expis,, 
1914).— The field used had been down to pasture for many years. Tht 
soil was a deep loam. Various combinations of manures were applied tc 
i acre plots on March 24th, the crop being cut on June 22nd. Thr 
manuring and yields of hay were as follows (per acre) : — 


Yield, 
tons cwt. 

1 12 

2 6^ 


No manure . . . . • • • - ■ • i 12 

evvt. nitrate of soda 2 6^ 

„ and cwt. superphosphate 2 7 

ij ,, „ and 5 cwt. basic slag .. 20 

,, sulphate of* ammonia and cwt. super- 
phosphate . . . . ■ . • • * • • • 2 4.1 

Manuring of Poor Meadcw Land (/C Suffolk County Educ. Com. 
Repi. on Field Expts.. Ciyc. 15. 1915).— These experiments were com 
menced in 1901 on a field of exceedingly poor clay land. The following 
table shows the scheme of manuring and the cost, the total weight O’ 
hay produced in i2 years, 1902 -14 (the land was grazed in 1908), anu 
the profit from the ti'catment (figures per acre) ; the hay is valued at 
50s. per ton 


la 10 cw't. basic slag, 1901, 1907 and 
1912 

ib As on r a -f 2 cwd. kainit, 1909 and 
1912 

2 a 5 cwt. basic slag, 1901, 1904* IQ07 
and 1012 ; 2 cwt. kainit, 1909 
and 1912 . . 

2b ■ As on 2a + i cwt. nitrate of soda, 
1909 and 1912 

3 7 cw't. super , 1901, 1904, 1907 and i 

1912 . . . . < ■ I 

4 Unmanured . . . . . . . . i 

5 As on 3 4 - 3 s kainit, iQoi, ' 

1904, 1907 and 1912 .. ; 

6 Ason3 -f locwt. lime, 1901, 1904? ‘ 

1907 and 1912 . . . . . ■ 

7 As on 3 + 71 lb. sul. am,, 1901, > 

1904, 1907 and 1912 . . . . 

8 6 cwt. dissolved bones, 1901 ; j| 

cwt. bone meal, 1904, 1907 and 
1912 


Cost of 
Treat- 
ment 
(13 years) 

Weight of 
Hay 

(12 years) 

from 
Treat- 
ment 
(12 years). 

£ 

d. 

cwt. 

£ ^ 

3 2 

6 

325 

23 12 c 

3 ” 

6 

326 

23 7 3 

2 10 

8 

269 

t 6 7 10 

3 0 

0 

282 

17 I u 

3 to 

0 

290 

H 4 

18 16 3 

5 I 

6 

316 

20 3 ' 

5 10 

0 

313 

19 8 >' 

5 3 

9 

334 

21 12 0 

5 0 

2 

1 279 

13 : 


The addition of kainit thus increased the profit on the siiperphosphafi 
plots and decreased it on the basic slag plots, the probable explanatior 
being that the soil contained sufficient potash, which was liberated u) 
the lime in the basic slag on tlie plots wliere this latter manure was iisea 
Manuring of Clover E, Suffolk County Educ. Com., Kept, on bi.k 
Expts., Circ. 15, 1915),— In an experiment to test the effect of miiicia 
manures upon clover the most profitable dressing proved to be 4 cv. c 
superphosphate and i cwt. muriate of potash per acre, the next b^l 
being 4 cwt. superphosphate alone. Dressings of basic slag, althouTl 
profitable, were inferior to those of impel phosphate, a fact perhap) 
accounted for by the dry season of 1914. 
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Live Stock, Feeding and Dairying. 

CaJf Feeding" {Rept. on Field Expts. al Harper Adams Agrio. Coll., 
— Sixteen shorthorn calves vere fed for a preliminary period 
on new milk and then divided into four Jots to test different methods 
oi' feeding. In Lot r each calf received 6 quarts of new milk daily 
ihroughout the experiment (to weeks] and no other food. With 
Lot 2 the new milk was gradually reduced and a gruel substituted 
containing 2 parts oatmeal, i part ground linseed and 2 parts maize 
MieaJ, and costing 12s. Sd. per cwt. ; at the beginning the calves each 
received (per day) 4 quarts new milk and 2 quarts grmd made from ^ lb, 
uf the meal, and at the end 3 quarts new milk and 3 quarts gruel made 
Troiii I lb. of the meal. With Lot 3 the gruel used with I^ot 2 was replaced 
h\ one containing 5 parts ground linseed, i.} parts linseed cake meal, 
2 parts flour and 2 parts locust bean meal, and costing rr.^. (xi per ewt. ; 
ar the beginning tin' calve.s each recpi\'ed ‘Iper day) 4 quarts new milk and 
2 quarts gmel made from J- Ib. of the meal, and at the end 2 quarts 
new milk and 4 quarts gruel made fj-om i lb. of the meal, d'he calves 
in Ta)t 4 received per head per day 6 quarts of separated milk, cmd at 
the commencement 2 02. cod li\-er oil and T lb. crushed oal.s, the 
quantities of the two latter foods Ixniu^ increased eventually to 3 oz, 
and I lb. respectively. 


The results of the experim('nt were as follows : — 


. — 

Lot I. 

Lot J. 

Lot 3. 

f.or 3. 


lb. 

Ib. 

Jb. 

lb. 

Weight at start (4 calves) 

63 s 

03 s 

b 34 


Increase in weight in the 10 
weeks. . . 

4 o^ 

264 

34 d 

4^7 

Cost of this increase (food only) 


/O ri 5 . 

£7 

ii ^ 5 ^- 

Cost per lb. increase 

~!''2^d. 

S-oOd. 


2 -Sud. 

Weiglit 14 weeks after experi- 

Ib. 

lb. 

lb. 

]b. 

ment terminated 

L 475 

1,258 

L-|2f 

r.322 


MoulUiness in Butter (Jovr. Agric. Research, January, 1013!.- lu this 
pa])er moiildiness in butter is considered from the biological standpoint. 
The main points of practical interest brought out arc that CNce.ss of 
curd favours growth of mould ; that well-washed butter i.s U^ss ^lll>]ect 
to mould ; that butter from which wat(T of Inittermilk exiulcs and 
collects in the wrappings or container iuniishcs tlie be.-t conditions 
ior the beginning of the growth of mould, mould colonies jx>ssibly 
spreading from these wet areas to the butler itself ; that wer surfaces, 
wet wrappings or high hiimidilv are essential to ihe growtli of mould 
rn butter ; and that salt up to 2 '3 or 3 per cent, in butter is sufitciont 
to eliminate mould or reduce it to negligible amount dhis being 
equivalent to the u,se of a 12 to 15 per cent, brine). 

Fat Lambs from Welsh Crosses [Rept. ou Field Expts. at Harper 
Adams Agric. Coll., 1914). — Ewes of the Improved ^^'c^sh breed were 
(irrided into three flocks and mated with purc-bred Eyeland, Romney 
Marsh and Improved \^xdsh rams. The lambs were dropped in 
Fhruary and March, all appearing hardy and ^t^ong ; and all ewes 
and lambs w’ere fattened together and sold from May to August, The 
following were the results : — 
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• — 

Rycland. 

Romney ! 
Marsh, ^ 

Welsh. 

No. of ewes lambed 

18 

18 

18 

Lambs dropped . . 

32 

28 

26 

.\^'erage N 0. of Iambs per ewe . . 

17 

i ’5 

1-4 

Live weight when sold . . 

80 lb. 

84 lb. 

75 lb. 

Average price realised for lambs 

355. gd. 

35^^. 3d. ' 

34s. jd. 

Total for lambs . . 

£57 

£ao 7 ^- i 

19s. 

A\’erage per e^ve by sale of lambs 

£3:3S- 6d. 

i £2 149. lod. : 

£2 gs. lid. 


The Fattening of Unprofitable Dairy Cows {Jour. S.E, Agric. College, 
Wye, 19:3, ; C. Huichinson, B.Sc). — This experiment was designed 
to obtain further information, ns to the advisability of substituting 
a fattening ration for the normal milk production ration in the case of 
barren cows, witli tlie ^’ie^v of fattening them for slaughter when 
they dry off. Five Shorthorn cows were utilised ; they were in healthy 
milking condition, and typical of the drafts which occurred year by 
year in a herd of 25 cows. 

The test was di^ddcd into 3 periods. During the first period, from 
24th October to 19th December, each cow received on the average ;i 
maintenance ration of 40 lb, swedes or mangolds, 7 lb, meadow liav 
14 lb. oat straw, 2 lb. ]".gyptian cotton cake, and i lb. molasciiit per day, 
and as a milk-producing ration each animal was given 4 lb. of a mixtun- 
of equal parts of r'!g\-ptian cotton cake, crushed oats, gluten feed and 
lu'an daily for each gallon of milk she produced. The financial results ot 
the first period were as follows : — Value of 3,852 lb. of milk, J12 16.9. gld, 
value of 122 lb, li\ e weight increase, £2 5s,, less cost of maintenance 
ration, £<) 18,9. yf., and of milk-production ration, £\ 2.9. ()d., giving a 
profit over the cost of food of £1 os. iiUi, for all the cows. 

Throughout the second period, from njtli December to 13th February 
the cows were confined to stalls and received, in addition to the food 
jrreviously allowed, a fattening ration of 6 lb. cadi per day of a mixture 
of 2 parts linseed cake and i part each of ligyptian cotton cake, dried 
grains and gluten feed. Tl:e returns of the second period were 
Value of 3,807 lb. of milk, £12 13s. g^d., value of 454 lb. live weight 
increase, £S 7s, ; less cost of maintenance ration, £g iBs. yi, 

milk-production ration, £:^ is. jd., and fattening ration £5 159. The 
excess of the returns over the cost of food was thus £i 6s. ^d. 

During the third period, from 13th February until each cow was 
sold, the average duration being seven weeks, the milk-production 
ration was discontinued, and 4 lb. per head per day of para rubber 
seed cake were added to the fattening ration. The cows were dried 
off as quickly as possible and sold when sufficient!}' fat. The results 
for the third period were : — Value of 895 lb, of milk, £2 igs. Sd., value oi 
357 lb. increase in live weight, £6 1 rs. gd . ; cost of maintenance ration, 
/JS IIS. ^d. and cost of fattening ration £S 8s. 6d. The cost of the food 
thus exceeded the returns by £'/ 8s. 6d. 

No attempt was made to take into consideration the residual manunal 
value of the food consumed or to include expenses other than the co.v- 
of food. From tlic results obtained, however, it was concluded tlrit 
the milk yield of a barren cow should not be allowed to reach an lui- 
profitable level before a fattening ration is allowed. The introduction 
of such a ration to a cow in milk and already suitably fed will arnst 
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the normal decline in milk yield, and produce a considerable live 
weight increase. The results of the third period suggested tliat 
the intcn^al between drying off and sale should be made as sliort as 
^fossiblc. 

Diseases of Animals. 

Bacillary Necrosis of the Liver in Unborn Lambs [Jour. S.F.. Agric. 
Coll., Wye, 1913 ; T. W. Cave, F./t’.C. 7 .S.),— In March. 1913, the College 
received a report from a sheep owner that his ewes were dropping a large 
proportion of still-born lambs. Ten dead lambs were received and 
examined at the College, and eight were found to have " spotted " livers, 
ta all the eight cases the .same diseased area.s were found in t]\e liver. 

A microscopical examination of the diseased areas was made aird 
the presence of the bacillus of necrosi.s was detcrjiiiried. .V culture was 
prepared, and a rabbit was inoculated, In ton days extensive necrosis 
of the skin was seen, and on killing the animal the disease u as found to 
have extended through the muscles of the abdominal wall at the groin 
down to the peritoneum. 

It was concluded that the loss of about lOo lamb.s, mostly still-born, 
was due to bacillary necrosis of the liver, but no evidence could be 
obtained as to the origin of the disease, though it appeared that in most 
cases -the disease must liave existed for some considerable time before 
birth. It was, unfortunately, impossible to test the presence and 
nature of the disease in the ewes, but it is hoped that further investiga- 
tions may be made should the disease rea})pear. 

W BEDS. 

The Identification of the Country of Origin of Commercial Samples 
of Oats {Roy. Agric. Coll., Scienlijic Bull. Xos. and y ; C. B. Saunders). 
—Considerable quantities of oats arc imported into Hngland for feeding 
purposes, and, while many are of excellent quality, such oats arc some- 
times sold as, or admixed with, 1 English oats, and it is somewhat difficult 
for the inexperienced buyer to detect the .substitution, 

In this investigation a detailed examination wus made of the weed 
impurities in samples of the 1912 crop of oats from Argentina, Germany, 
Russia, Canada and the United States, and the results were classified. 
The results show^ that it is possible to state, with reasonable accuracy, 
the district from which a given sample may liave originated. 

On an average Russian oats wen; found to contain the largest 
quantity and the greatest variety of impurity, some samples containing 
nearly 5 per cent., by weight, of weed seeds and dirt. Argentine oats 
were next in order, followed, by those from Germany, Canada and the 
United States. Apart from impurities, the best feeding .samples were 
Canadian and German oats ; Russian oats were very variable, while 
American and Argentine oats were usually thin, husky and of low' 
bushel weight. 

Russia, — There did not appear to be any very great difference 
between the weed impurities of the ]iorth and south Russian oats, 
about 50 to 60 species being found. The most characteristic features 
were the abundance of Lychnis Githago and species of vetch, especially 
^ . saliva and V, angustifoHa ; the usual occurrence of Paniewn 
uiiliaceitm, Setaria glauca, Gakopsis teirahit and Convolvulns arvensis ; 
the frequent occurrence of Euphorbia sp., yeslia paniculaia, Scleranthus 
einnwis, and Rapkanus and Melilotus. 
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Germany. ~Oa.ts from the north east of Germany exhibited practi 
cally the same impurities as Russian oats, but were generally bette 
cleaned ; in samples from north-central Germany Rapkamts an 
Ceniaurea cyanns were especially abundant ; whilst in south Germa.; 
oats Centaur ea was uncommon and Galium frequent. Considering a : 
German samples together, the weeds usually present in large number.^ 
were Polygonum Convolvulus, Ruphanus Raphanistyum and Centaur-: ', 
cyanus ; those usually present in small quantities were Vicia hirsuC, 
V. angiisiifolia, Brassica arvensis, Polygonum lapathifolium, Vic;i 
saliva and Lychnis Githago ; those present in many cases were Ornithopus 
sativus, Spergula arvensis, Galeopsis tetrahit and Galium aparine. 

Canada . — The weeds usually present in large quantities were 
Polygonum convolvulus and Chenopodium sp. ; those usually present ai 
small quantities were Neslia paniculata, Linum usitatissunum and 
Lappula echinata ; those present in many cases were Thlaspi arvense, 
Brassica spp., and Camelina saliva. The characteristic features of the 
weed impurities in Canadian oats appear to be the usual occurrence of 
Neslia paniculaia and Lappula echinata, and the frequent occurrence 
of Thlaspi arvense anel Camelina saliva. 

United American oats naturally exhibited impurities some- 

what similar to Canadians. The principal differences were the more 
frequent occurrence of Setariu glauca and, to a less extent, of i?coi,z 
prafincola, and the larger quantities of seed of Brassica spp. present. 
The weeds usually present in large quantities were Brassica spp.; 
those usually present in small quantities. Polygonum Convolvulus, 
Seiaria glauca and Chenopodium spp. ; those present in many cases. 
Rosa pratincola, Setaria viridis, Polygonmn Persicaria. 

Argentina.- -ApSivt from very dirty samples of Russian oats, Ar^^ea- 
tine samples were more readily identified by their weed seed contents 
than any other. The species of diagnostic importance were Anthmis 
Cotiila, Lolhmi iemulentum, and, more particularly. Silyhum maviamun 
and a species of Phalaris ; in addition, the amount of Avena fatua 
Melilotus \cas larger than in other samples, and Centaurea sohhiiahs 
was not infrequently found, v.Tereas it was not identified in any other 
cases. The weeds usually present in large quantities were Melilotus 
alba, Brassica campestris and Avena faiua\ those usually present m 
small quantities. Anthemis Coiula, Lolium temulenlum, Polygonum 
Convolvulus, Phalaris sp., Lychnis Githago and Silybum marianmn] 
those present in many cases. Linum usitaiissimum, Medicago lupuh.na, 
Raphanus Raphanistrum, Stellaria media, an Umbellifer and Lithos- 
permum arvense. 

Horticulture. 

Cider Sickness [Jour. Bath and West Soc., 1914-15 1 P- Banker, 
M^A .). — Experiments carried out at the National Fruit and Ck er 
Institiite showed that cider sickness may be prevented (i) by niixicg 
the sick cider with a sharp cider in such proportion that the aciUity 
of the mixture is at least *5 per cent., (2} by adding tartaric aciu 
the rate of about 2 to 4 lb. per 100 gal., (3) by adding thick brewers 
yeast (which has been well washed) in the pioportion of i part to 120 
by volume. 

On the other hand, aeration and the addition of sulphur-dioxide 
gas were of no use in remedying sickness. 
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Brewers’ yeast has the disadvantage that it reduces the sweetness 
■ it the cider and it cannot be used if it is desired to keep the cider at 
the original high gravity, because, to ensure a good result, it is necessary 
to ferment the cider 10 to 15 points down, thus changing it from a sweet 
lidcr to a drier one, Pressed German yeast, in the proportion of about 
2 lb. per 100 gal. of cider, can be used in the place of brewers’ yeast. 

Sweetening of Cider {Jour. Bath and Soc., 1914-15 ; B. T. P. 
frukev, M.A.). — 'Results were obtained somewhat contrary to 
-';c\‘iously accepted views in this country as to the relative merits of 
.-.-ine sugar and beet sugar for sweetening cider. Most of the samples 
of cider sweetened with cane sugar did not keep, but w'ere attacked 
bv a bacterial disease, whereas all the beet sugar samples remained in 
rrW condition. But, apart from this, the flavour of the cane sugar 
samples was inferior in all cases (except ^^dlere tlie respective raw 
sugars were compared, when there was no difference), the peculiar 
flavour of the cane sugar being easily detected, while the beet .sugar 
gave no new flavour to the cider. 

Blackening: of Cider {Jour. Bath and West Soc., 1914-15 ; B. T. P. 
Bayker, M.A.). — It is sometimes the case that cider which has been 
kept in bottles or casks, when poured out into a glass or otherwise 
exposed to the action of the air, changes coloni in a short time, assuming 
a greenish-black tinge. 

This investigation proved iron to be the cause of the abnormal 
colouring, iron getting into the juice from the iron mill, iron shovels, 
and other appliances of iron used in the making ; it is also possible 
that soil adhering to the apples in some cases brings iron into the juice. 

It is consequently essential to use iron appliances only 'when strictly 
necessary, and to clean them well before and after use. It i.s especially 
important that the juice and particles of pomace be removed when 
milling is finished for the day, because otherwise the acid fiom the fruit 
mill dissolves some iron which 'will get into the juice prepared the 
following day. 

Poultry. 

Bacterial Content of Various Kinds of Eggs {L\S, Dept, of Agric,, 

Bull. 51), — Experiments have shown that fresh eggs contain few 
bacteria or moulds and that evidences of bacterial decomposition 
in eggs cannot be recognised by sight and smell until the organisms 
ha\'e increased enormously in the food substance. This enquiry dealt 
with the extent to which changes due to temperature, humidity, odours, 
etc., arc reflected in the composition of the egg, together with their 
recognition by physical, chemical and bacteriological methods. In- 
dividual eggs were examined bacteriologically in the laboratory and 
composite samples were tested chemically and bacteriologically in the 
packing house. 

Laboratory Exatninaiion. — The great proportion of second-grade 
food eggs examined, medium stale eggs, hatch-.siKjt eggs, heavy 
"rollers,” dirty eggs, cracked eggs, and eggs ^vith yolk partially mixed 
with albumen, contained less than r,ooo bacteria per gramme. The 
r^t'casional high bacterial content of single cracked eggs, dirty eggs, etc., 
could in most instances be predicted by the appearance of the shell or 
by the odour and condition of the contents, B. coli was not present in 
the whole-shelled second-grade eggs and was present in only 5-9 per 
"Cut. of the cracked-shelled eggs. It was shown that 26 ’5 per cent, of 
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the eggs with adherent yolks, 50 per cent, of the eggs with dead embryo> 
75 -9 per cent of the mouldy eggs, 667 per cent, of the " white rots, 
and 100 per cent, of the “ black rots " contained over 1,000 organism, 
per gramme. With the exception of the white rots and black rots, 
D. coli was present in but few of the eggs. 

Packing House Examination , and August first-grade 
contained very few organisms, and in many cases no bacteria of the 
B. coli group. 

The majority of the samples of clean-shdlcd second-grade eggs liad a 
comparatively low bacterial content, only 87 per cent, of them cosi- 
tairiing over 1.000,000 organisms per gramme. The number of B. co:: 
varied in the different specimens from o to 100,000 per gramme. 

The percentage of bacterial counts over 1,000,000 per gramme i;; 
dirty eggs, eggs with cracked shell but intact membrane, and eggs 
with yolk partially mixed with albumen was i 6 ‘ 6 , 18 -8 and 20 per cent, 
respectively. No greater number of B. coli was found in these samplf'; 
than in samples of second-grade eggs. 

The samples of blood rings contained comparatively few organisms. 
The large blood rings in most instances showed more infection than did 
the small rings. .Most of the specimens contained less than 10 B, coli 
per gramme. 

The amount of protein decomposition, as shown by the ammoniacai 
nitrogen in the preceding types of eggs, was greater, as would be expected, 
than that found in strictly fresh eggs, but was no greater than that- 
found in some grocery eggs. Although a cracked or dirty shell may be 
a factor in facilitating infection and subsequent decomposition, the 
data obtained show that cracked eggs with intact lucmbranes, and dirt\' 
eggs, arc as well preserved as the clean whole-shelled second-grade eggs 
or the July and August first-grade eggs. 

The majority of the samples of " white rots,’' eggs with yolk lightly 
adherent to the shell, and all of the samples of sour eggs, ''black rots.” 
eggs with a green albumen and eggs wdth yolk heavily adherent to tin 
shell, were infected with bacteria. B, coli was present in most of these 
samples, forming tlic predominating organism in the samples of soiu 

^^^The eggs with yolk lightly adherent to the shell were, chemically, 
slightly lower in quality than were second-grade food eggs, whereas tlr- 
sour eggs, " white rots,” eggs with a green wliite, and eggs with yolk 
heavily adherent to the shell, showed much more deterioratioi:. 
” Black rots ” had li\-e times as much ammoniacal nitrogen as any 01 
these types of eggs. 

Miscellaneous. 

Town Smoke and Plant Growth [Jour. Agric. Sci., December, 191.1; 
C. Crowther, M.A., Ph.D., A. G. Rtistoii, BA,, B.Sc., and D, W. Steimi, 
B.Sc,), — Previous studies by these investigators had shown that tii^: 
effect of smoke on plant growth is (i) to reduce the available solai 
energy, {2) to reduce the assimilatory powers of the plant leaves, aiui 
(3) to cause corrosion of the leaf tissue as a result of the presence oi 
free acid in the air, this latter also causing indirect damage by way 
of the soil wdierc the latter is poor in calcium carbonate. ^ 

Box experiments were carried out with soil from Garforth at cac.i 
of six experimental stations in and near Leeds ; the crops tested were 
radishes, lettuces, cabbages and w-allflowers. Apart from a few sio^ 
irregularities the results indicated a fairly clos» correlation betwee;. 
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ihc relative degree of purity of the atmosphere and the actual amount 
Ilf plant growth obtainable ; further, evidence was obtained that the 
effects of the smoke were cumulative, the results at the most badh' 
polluted centre becoming, in comparisoji, worse with eacli succeeding 
a'op. As regards the injurious effects on the soil, analyses of samph's 
(if soil showed that it was a question of the inhibition of the activities 
(,f the nitrogen-adapting bacteria as well as the steady depletion of 
the stock of calcium carbonate. 

Further box experiments were carried out with perennial rye-grass 
iuid buckwheat, but the results here do not seem to lui ve been so con- 
clusive as the foregoing. 

The effects in detail of smoke on trees, grasses and cereals QdanU 
and grain) are described. 

The “ FeuMlette " Flax-Retting Process (Annaks de I'instilid Naiioiuil 
Jgmnomiqtie, 1914), — The decline in flax production in France is 
allributed, partly to ihe competition with cotton, and partly to the 
inferiority of the processes for converting the ra^v material into fibre 
(i.c., retting and scutching). Numerous attemiits at retting by chemical 
means have proved unsuccessful, and large quantities of Iwench flax 
have ordinarily to be taken to the Lys \allcy (N.F. France and 
lielgiuni) to be retted. 

This publication describes a bacteriological process iin’ented bv 
M. Feiiillette and recently tested by the French ^Machine Testing 
Station with excellent results. The process is as follows : After 
heating, the flax is tied into bundles, each consisting of four handfuls 
placed top against bottom so tliat the bundles are cylindrical. Tin' 
bundles are then placed vertically in large \vood('ii crates which arc kept 
immersed in a trougli ; a small flow of lukewarm watci' is kept running 
into the retting trough, wliicli may be of wood, stone, ccinciit, etc. ; tin: 
water in the trough is thus kept at about 2y C., the temperature which 
is rcecgni.sc(l as being most favourable to the de\ eIopment of the retting 
bacteria. The process of retting (le\ elops a certain heat wliich contri- 
butes to the maintenance of this temperature, but at times it is ucces.sarv 
to run warm water or steam into the trough to maintain the teiTip('rature. 
The regular flow of warm water into the trough eii.sures the constant 
renewal of the water, a fact which is of importance as retting in stagnant 
water yields an inferior product ; on the oilier hand, too strong a flow 
of water carries away some of the bacteria and thus weakens the bacterial 
action. The warm water is run into the bottom of the trough, and the 
water is run off at a higher level where the bacterial culture is most 
concentrated. 

The crates filled with tlio bundles are ke])t immersed by a mechanical 
contrivance. ’The crates arc taken out every day and reversed in tiie 
trough .so that the bundles at the end of the process have been allowed 
to steep for an equal length of time each way ; tliis is necessary to 
secure uniformity, as retting proceeds more quickly at the top of the 
trough than at the bottom ; the retting bacteria are, further, aerobic, 
and this process has the effect of aerating the flax, while the bacteria of 
putrefaction and other harmful bacteria are prevented from multiplying, 

the artificial retter has the advantage over the Lys retters, in that 
the different operations are under better control and the process is 
thus more sure and rapid. The crates in which retting is finished are 
feken out every day and the others arc moved along in the trough, 
mesh crates are placed at the end farthest from the inflow of water, i.e,, 
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where the bacterial culture is most concentrated, and moved along into 
less concentrated culture in accordance with the extent to which retting 
has proceeded, the flax stem being more sensible to the action of bacteria 
as^retting proceeds. 

After removal from the trough the flax is put into a washing an;.] 
drying machine. This machine consists of a horizontal wheel divided 
into radial compartments in which the flax stems are placed, radiali\- 
from the centre of the wheel, which is then set going slowly. A flow 
of water from the centre outwards removes the excess of gummy matter 
and all impurities from the stems. The water is then stopped and the 
machine tinned quickly for drying, the w-ater escaping through holes in 
the rim of the wheel. Drying is completed by placing the flax on a 
kind of hurdle on small waggons passed dowm a long passage 
ventilated wutli warm dry air. Drying is thus very safe compared with 
the operation as conducted in the open fields near the banks of the Lvs. 

Specifications of the machinery are given, together with a complete 
account of the trials at the Machine Testing Station. As Seine water 
was used with good results, the ivriter does not think that the water of 
the T.ys has any bacterial properties more favourable to retting tlum 
W'atcr from elsewhere, and he ascribes the success of the Belgian 
retters to the rate at which the Lys water flows. 


NOTES ON AGRICULTURAL 
CO-OPERATION. 

There are in Italy 812 societies for the mutual insurance of cattle, 
and it is instructive to study the w'orking and history of one of th(;i!L 
wliich evas founded in 1Q07 at Ferentino in 
An Italian the Province of Rome. Ferentino is a 

Co-operative Cattle country town of considerable size, perclicd 

Insurance Society. on the top of a hill some 50 miles south of 

Rome, amid picturesque mountainous sccncrv. 
The surrounding land is fairly fertile and well cultivated, the principal 
crops being vines, olives and wheat. 

The agricultural holdings are generally small in area, and many are 
owned by the holders themselves. There are few outlying fann- 
buildings, and as most of the cultivators live in the town itself, they have 
often to go several miles to and from their fields, which must invoK'e 
a considerable waste of time and make manuring operations difficult. 
Practically all the farm-work is done with bullocks, and seeing how much 
the loss of a cow or bullock may seriously embarrass a small farmer, 
a number of the more intelligent land-owners, at the instance of 
of the itinerant lecturers on agriculture, with whom Italy is well provitled, 
resolved to found a society for mutual insurance against losses from the 
death of cattle. The Society has been very successful, the number 
of members having risen steadily in the four years, 1910-13, from 12: to 
336, almost all of whom are engaged in agriculture. 

Constitution of the Society . — The ordinary membership of the Socjcty 
is confined to owmers of cattle residing within the commune (parifli) 
of Ferentino, but cattle-owners residing in its immediate neighbour- 
hood may also be admitted if the committee consider it possible to 
maintain without difficulty the necessary supervision over their cattle. 
In practice the Society’s operations cover a circle of about tliree iiu'cs 
radius round the town. The entrance-fee, originally fixed at 
has since been raised to 45. per member. The Society holds a geiv.Tal 
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meeting half-yearly in February and August, but the ordinary manage- 
ment of its affairs is in the hands of a committee, consisting of a president, 
fat present the Mayor) a vice-president and five committee-men, elected 
from among the members, one of whom acts as treasurer. It has also 
a council of control, consisting of three members, which sees that the 
rules are carried out and the books properly kept, and has the [)Ower 
of calling a general meeting to deal with any irregularity it may notice, 
a secretar>^ and at least three inspectors, whose duty it is to visit and 
supervise the insured animals, especially those that fall sick. All 
these officials give their services gratuitously, although the rules 
hUow of a salary beiiig paid to the secretary. 

Animals Insured, Compensation and Prcrniitins . — The Societ_v insures 
only horned cattle of not less than four months old, an insured animal 
being marked by fastening in its ear a stud bearing the Society’s name 
and the animal's number as entered in the register, so as to make its 
i-lcntification easy. When a claim for compensation is established, 
tlie Society pays the owner four-fifths of the value at which the animal 
was insured, and receives any sum that may be obtained from the sale 
ol the animal or its carcass. At first the rnte of insurance contribution 
was fixed as follows on the value for insurance — ■ 

(1) For fattening, breeding and milch aniiiials. per cent. 

(2) For working bullocks, 2% per cent. 

After some experience however, the rates were revised and they now 
biimd as follows ; — 

(1) Working bullocks, and breeding and milcli cows — ■ 

Up to £20 . . , . . . , , , . 2 per cent. 

Over £20 and up to /30 . . . . ■ . 3 „ 

(2) Calves and fattening animals - - 

Up to £12 

Over £'i 2 and ip) to /18 . , . . . . 2 „ 

The maximum amount for whicli an aniniai can be insured is £-^0 
for the first class and ^18 for the second, 

A bullock is gencrallv set to work at two A'eurs old, but it is better 
not to break him in till he is two- and -a- half or three years old. In 
liis prime at four years old, his average value is about /20. He can 
work till he is ten years old, but at about eight he is generally fattened 
for a few months and sold to the butcher, a good fat bullock fetching 
a price of about £22^. A heifer is generally sent to tlie bull when she 
is eighteen or ninotccu months old, and can go on bearing, perhaps 
eight calves, till she is ten years old, but before that she is generally 
iatfened, and fetches a price of about £20 when sold fat. 

The premium is paid in a lump sum in advance and the insurance 
takes effect’ from the i6th day after the date of the policy, and lasts 
till the end of the second half-year thereafter, the half-years ending for 
this purpose on the 30th June and 3rst December, The policy can be 
renewed year by year, on notice given 20 days before its c,\'])iry. 

The Society pays compensation in case of the death of an insured 
animal from disease or accident, but is not liable where the death of 
the animal is caused, first, by fire, fall of buildings, HoolI, war, in\'asion, 
liut, or by other forms of violence or crime : or second, by bad treatment 
01 other fault of the member or of those to whom he enti'usts the charge 
of the animal. It also refuses to pay any compensation when the 
member has given false information, declines to sell the sick animal 
\vlieri required by the committee, omits to inform the committee ^VIthout 
fielay when the animal falls ill or meets with an accident, or neglects 

N 2 
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to use every endeavour to cure the animal in accordance with the 
suggestions of the committee. 

A member who sells or exchanges an insured animal can substitute 
tor it another insurable animal without additional payment. The 
committee are required, before accepting an animal for insurance, to 
have it inspected, and to make sure that it is sound and fairly valued. 
Insurance is refused when the animal shows symptoms of illness or is 
in distinctly poor condition, with due regard to its age, or when the 
owner neglects ordinary sanitary precautions in his treatment of the 
animal, more especially as regards the condition of the premises in 
which it is kept, or ^vhcn the member has already insured the animal 
with another society. 

\Mieii a case of anthrax or other contagious disease has occurred 
in the neighbourhood, the committee may suspend the acceptance of 
new animals for insurance up to 30 days after the last death from sucli 
a disease, d'he Society has the right to have inspections made of the 
premises on which the insured animals arc kept, and the commiltce 
may suspend a member’s right to compensation when it finds that he 
has committed a breach of the conditions of insurance or of elementary 
rules of sanitation. Whenever aJiy accident happens to the insured 
animal or the member notices any symptom of illness, he must inform 
the committee and the inspectors within the succeeding 24 hours. 
The committee, on receiving such a notice, is required to .satisfy itself 
that the policy has not expired and that there has been no fraudulent 
substitution of animals ; and to decide whether the owner should be 
required to undertake the cure of the sick animal by adopting any 
suggestions made by tlie committee as to the measures to be taken, 
or to sell it at once ; and ^vhether the death, if it has already occurred, 
can be attributed to fraud or negligence 011 the part of the member, 
or to the other causes which exempt the Society from liability.' The 
expenses of the feeding and the cure of the sick animal are at the charge 
of the member ; but the Society may, when its finances allow, make 
a grant towards these expenses, 

Extra -When during the year the available funds arc cx* 

Iiaustcd, whether o^ving to extraordinary mortality or other cause.'^, 
so that they arc not siifhcient lor the pa>unent of the claims, the com- 
mittee may call upon the members tu pay an extrn levy not exceeding 
7I per cent, of the ordinary insurance contributions of the year. If 
this levy docs not pro\ide sufficient funds to meet all the liabilities 
of the Society, a general meeting must be summoned to decide, for the 
current year, on the adoption of one or both of the following measures : 
(i) the imposition of a further levy, (2) the reduction of the proportion 
of the insured ^'aluc to be paid as compensation. The whole of the 
profits of each year must be carried to the reserve fund. 

Recent Siaiisiics iviih regard to the Working of the Socicly . — In 191.1 
the Society consisted of 336 members and issued 286 policies, cover.'ng 
387 animals, valued for insurance at /i 0,352 ; so that on the averag'' 
each insurer insures only two animals and the average value of au 
animal for insurance is j^i8. On the average of the four years 1910-13. 
the number of animals insured w^as 426, and the number of claims panl 
18, .so that the casualty rate averaged 4*2 per cent, per annum : it: 
varied from 37 per cent, in one year to 3'i per cent, in another. TIk^ 
average age of the animals on which claims were paid was for w^orlcing 
bullocks 5^ years, for cows 5 years, and for calves 12^ months. The 
amount paid in compensation averaged ;^209, or ;^ii 125. per aniuia 
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on which a claim was allowed, but ncarl}' oaedhird of this sum ^vas 
recovered by the sale of the animal or its carcass. When an insured 
animal dies or falls ill, or meets with an accident, and the committee, 
on the report of its inspectors, thinks it should be condemned as unfit 
lor work or unlikely to recover, it is examined by a veterinary surgeon, 
who certifies the disease (if any) from which it is suffering and wheLlier 
its flesh is fit for human food. If the disease is anthrax, the flesh and 
hide are destroyed ; if pneumonia, tuberculosis or other dangerous 
disease, the flesh is destroyed and the hide sold ; and if the disease is 
not considered to make the flesh unfit for consumption, for instance, 
if it is a disease of tlie limbs, or if the animal has been injured by an 
accident, it is eithered butchered or sold alive, the proceeds of the sale 
jii every case being credited to the Society. Of the 72 animals on 
wliich claims were paid during the four years 1910-13, in 29 cases the flesh 
was destroyed, in 16 it was sold, and in 27 cases tlie animal was sold 
alive. The Society thus receives a considerable income from the sale 
of condemned animals, which goes to counterbalance to some extent 
the amount paid on claims. In the three yeans 1911-13, during which 55 
claims were paid, the Society paid in compensation ^683, but received 
for the sale of animals and carcasses I201, so that its net loss was only 
^(482, an average of 15s. per animal on which compensation was paid. 
This is equivalent to an average annual net loss of 6s, lod. per animal 
insured during those years. During the same three years the income 
from premiums amounted to ,^533, an average of js. yd. per annum 
per animal insured ; so that, taken by themselves, the income from 
premiums was more than sufficient to cover the net losses on claims. 

The other income and expenditure of the Society arc comparatively 
small, as no contribution is levied for management expenses, and as 
most ’of the work of administration is <lono without remuneration, 
in 1913 the Society had a windfall in the shape of a prize of £So 
awarded it as being one of the best managed societies of the kind in 
Italy. The averages for the three years 1 9 1 1 -i 3 have been as follows : — 


Average income. I 

Insurance premiums .. .. ■■ .. 

bale of condemned animals and carcasses . . . . 67 

Prize from Board . . . . ■ ■ . • ■ • • ■ 

Other income . . . . . - . ■ • • • ■ 5 

Total income . . . . . . 277 


Average expenditure. 

Paid on claims 
Salaries to clerk and marker 
Other expenses 

Total expenditure . . ■ * 2C3 

Thus during these three years the average income excecdcil the 
average expenditure by /14 per aniiuni, and the reserve fund at the 
end of T913 showed a credit balance of Had the Society not 

received its ;if8o. prize in 1913, its workiiig tvonltl have resulted in a 
>mall net loss, and its balance sheet would hat'e shown a deficit of T4;.). 
Jhe working expenses averaged per annum ^35, or 15. 6d. per animai 
insured, and if the Society were to levy a separate management con- 
tribution of something like this amount it might expect to see its reserve 
fund increase satisfactorily, even if it did not again obtain outside help 
in the form of a prize. In England, when the costs of inanagcincnt 
are accounted for separately, a levy equivalent to 6d. per animal per 
annum is generally found sufficient. 
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It will be gfeen tliat the Society has adopted the principle of chargii^g 
the insurance contribution at a higher percentage on the more valuable 
than on the less valuable animals. This would be fair only if the cas- 
ualty rate were higher among the better animals than among those of 
less value ; but, to judge from experience in this country and in India, 
among cattle owned by peasants, none of them so higldy bred as to be 
delicate in constitution, the casualty rate among the more valuable 
cattle is likely to be less than among the less valuable, which arc, (jn 
the whole, not so well cared for. Besides, this principle acts as a 
deterrent on the keeping of better-class animals, a practice which ought 
to be encouraged as much as pos.sible. It would seem to be fairer 
and wiser therefore if the Society were to charge as premium the same 
percentage on all animals, whatever be their value. 

Another principle adopted by the Society is to charge the same 
percentage on working bullocks as on breeding and milch cows, and a 
lower percentage on calves. To judge from the Society’s own experience 
during the four years igio-[3, this also is unfair. Adding together the 
figures for those years, ^ve have the following result 



.! 

No, of Claims ^ 
paid. 

Casualty rate 

Class of Animal. 

: No, Insured. 

per cent, per 
annum. 

Working bullocks 

522 

15 

2'g 

Cows . . 

552 

30 

5-4 

Calves . . 

628 

27 

4*3 

All animals 

; 

72 

4‘2 ^ 


Thus, as a matter of experiences, the actual casualty rate amony 
the working bullocks has been little more than hall that among the 
cows. There is a further reason for charging a low*er rateon the bullocks. 
M hat the Society has to meet in premiums is the net loss after deducting 
the receipts from sales of condemned animals from the amount paid in 
comiicnsation, and on this point the following figures are instructive : — 





How* disposed of. 



Total No. on 




Class of Animal. 

which Claim.s 





were paid. . 

Sold 

Flesh 

Flesh 



alive. 

sold. 

destroyed. 

Bullocks 

' 15 

5 

3 

7 

Cows . . . , 

i 30 

6 

9 

15 

Calves 

i 27 

j . _ 

16 

4 

7 

All Animals 

■ 72 ' 

27 

16 

29 


Thus the proportion of condemned animals which were sold alive, 
and therefore presumably brought a better price than they wmuld ha^0 
fetched if they had died or been slaughtered, was for bullocks, one third ; 
for cows, only one-fifth ; and for calves more than one-half. It seer's 
that, although bullocks are more liable than cows to accidents, diseases 
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of the limbs, and injury to their health from expo.sure or o\'er-work, the 
casualty rate among them is really considerably less than among cow.s, 
which are liable to many diseases and especially to those connected 
with parturition ; for instance, during the four years, the numhor of 
deaths from anthrax alone was as follows: 2 bullocks, 8 cows and r calf, 
pn the whole, it would seem that, to judge from the Society’s own recent 
esperience, a fairer system of charging prenhtiras would be as follo\\'S ; — 
Working bullocks . . . . . . 2 per cent. 

Cow's . . . . . . -4 ■, 

Calves . . . . , . , . ■ ■ 3 •. 

(11! the value at which the animal i.s insured, what('ver tliat value mav be. 
As the Society pays the owner as compeiisalion on))- four-hiths of Une 
insured value, these rates should leave sutheient margin to ])av the 
('.■cpenscs of management ; but a better principle would be to charge say 
one franc (girjf.) per animal per annum as a management eontiibulioa 
and to keep the costs of management within that figure, lear ing the 
surplus of the premium income to go to build up a rescr\’e fund, which 
would protect the Society from the risk of having to make a levy in 
vears of exceptional mortality, and would in time enable it to reduce the 
rate of premium charged to members of long standing. 

Comparison with ike Experience and lileihods of English Cattle fusur- 
aitce Societies. — It is interesting to compare the experience of this Italian 
Society with that of similar co-operative insurance societies ui Iriigland 
ami Wales. Most of the co-operative cattle in.siirance societies in this 
country insure only cows and female calves, and pav compensation in 
much the same class of cases as is done by the Fei cntino Society. They 
do not however as a rule pay’- for any animal which ran be sold alive ; 
Ihcv make the owner do his best to cure the animal, and only pay com- 
pensation when it dies or has to be slaughtered as incurable. This may 
partly account for the higher casualty rate at Ferentino. whicii, tor cows 
and calves taken together, is 4-8 per cent, per annum, while on thea\ er- 
age of nearly 10,000 cows and calves co-operatively insured in this country, 
tlie casualty rate is only 2'6 per cent. Probably the main reason for 
this great difference in casualty experience, howe\ cr, is that cattle in 
Ifaiv are much more exposed to epidemic diseases than ihey are in this 
country, which has been enabled by its insular position and the general 
spread of veterinary and sanitary^ knowledge among the cattle-owning 
classes to reduce the risk of loss from such diseases to a minimum. 
I'robably no English cow insurance society has, at all events for many 
years, had any loss comparable to the ii cases of anthrax whicli liave 
occured among the 426 cattle insured at Ferentino w-ithin the last tour 
\-i.:ars. 

Another marked difference is that at Ferentino the Society Jinds it 
pOb'sible to recover a considerable proportion of the amount ]xti(l as 
compensation by the sale of the condemned animals or of their ('arcasses, 
wlKTeas in this con1■ltr5^ owing no doubt to more stringent sanitary 
regulations and to a greater dislike to tlie consumption of meat suspected 
of disease, a condemned animal, unless its death was purely accidental, 
seldom fetches much more than the \^alue of its iiide. Wliiic the 
I'crentino Society during the three years 1911-13 paid /TSyiii claims, it 
recovered by tlie sale of the condemned animals and c'arcasses no less 
than £201, or nearly one-third of its losses ; while in England, so tar as 
fjur information goes, the proportion so recovered is less than one-tenth. 
Notwithstanding this advantage, the average annual net loss to the 
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Ferentino Society has been 6s. lod. per animal msurech while in 
the corresponding figure is about -js. This difference is, however, p.u tlv 
iccounted for by the fact that at Ferentino a member may insuro 
cow up to /30, in wliich case he would get from the Society £24 as lOin, 
penssition, while in England most societies fix a low maximum, mh as 
/lo or £12, to the amount payable on the death of any animal . but 
at Ferentino the average vaJuu for insurance of all the animals is (uiiyi 
J18, it seems tliat most of the members are content with the Jow.!- 
maxiiniim of £20 for a cow and £^2 for a calf (four-fifths payable in ca 
of death). At Ferentino, on a cow valued at not more than ;f2o, ti;- 
rate of premium charged is 2 per cent, on the value for insurance, an i 
as only four-fifths of this ^'aluc is payable as compensation, this is equi\ a- 
lent to 2 6 per cent, on the compensation payable; but, according Id 
recent Ferentino' experience, this rate is not nearly sufficient to cow-i 
tiio net losses in the case of cow.s, and should be raised to something lit 0 
4 per cent. On the other hand, in J England, according to the experience! 
of English cow insurance societies, a rate of a little over 2 percent, on 
the maximum compensation payable is quite sufficient to cover the net 
losses among cows and provide for the building up of a reserve fund. 

In England, it is not usual to insure fattening bullocks co-upcrativcly, 
and there arc few statistics a%' a liable to show what is the death-rat-n 
from disease or accident among that class of animal, so that the Ferentini> 
experience regarding casualties among working bullocks is interesting, 
and if the statistics could be extended so as to embrace the experience 
of a number of Italian societies they \vouId be especially valuable in 
India and similar countries, where endeavours arc being made to intro- 
duce a system of insuring working bullocks, At Ferentino the casualty 
rate among bullocks of this class has been only 2‘9 per cent, as comparoii 
^vith 5'4 percent, among the cows, and as the working bullock is kept t^ 
a greater age and exposed to much greater risks than the fattening 
bullock, it seems probable that an even greater differ cnce in casualty 
rates exists between fattening bullocks and cows in this country ; aiai 
that here, if, as experience proves, a little over 2 per cent, on the amount 
of compen.sation payable is enough to cover the net losses in the cast; 01 
cows, then about i-j per cent, should be enough to charge in the case. 0! 
fattening stock. 

Although, to judge from its own recent experience, the rates of juv- 
mium charged by the Ferentino Society require to be raised somewhat 
and readjusted in fairness to the working bullocks there can be no doubt 
that it has been most successful in insuring the cattle belonging lo its 
members at small cost to them, and thus has saved many of them from 
what would, without it, have been rginous losses, 


OFFICIAL NOTICES AND CIRCULARS. 

In order to meet the requirements of soldiers in our hospitals m 
L'lancc and at home, a supply of 300,000 eggs is needed each week. 

The National Fgg Collection for the Won in ltd 
National Egg is at present securing a weekly supply 01 
Collection for the about 350,000 eggs, but the need for maiin 

Wounded. taining the figure at this high level 

emphasised in a recent circular letter, 
boxes are also urgently required, and poultry keepers who arc willuig 
to assist in providing these are invited lo send their boxes, carriage 
forward, to the Central Depot, Messrs. Harrods, Ltd,, Trevor Squaw. 
London, S.W, 



1915-] 


Shhep Grazing on Golf Links. 


177 


OiV 15th April the Board of Agricuitiire and Fisheries gave notice 
that considerable delays are likely to arise under present conditions 
in the transport of agricultural machiner>' 
Delay in Transport by rail, and the aftention of farmers u-as 
of Agricultural directed to tJic desirability^ of making eardy 
Machinery hy Rail arrangements for the purchases and repairs 
Early Purchase of of such machinery so as to allow ample time 
Binder Twine. for delivery. 

In a further notice issued on 30th April, 
the Board suggested that farmers should purchase, at an earlv 
ilate, the supplies of binder twine they require, so as to allow ample 
fiinc for delivery in this case also. 


On 17th April the Board of Agriculture and Fisheries notified that 
Rubies had been certified to have occurred in the case of an imported 
dog which sickened and died during th(i 
Babies in an period of quarantine prescribed by the 

Imported Dog. Importation of Dogs Order. This dog, which 

had been brought from Northern Nigeria, 
showed suspicious symptoms which led to bacteriological investigation.s 
being ma^le by the Veterinary Officers of the Board into the cause of 
death, with the above-mentioned result. Owing to the fact that the 
conditions of the licence under which the dog was landed required 
<letention and isolation on approved veterinaiy premises, the aiiceted 
dog had no opportunity of coming in contact with any other dog in 
tliis country. 


The Board of Agriculture and Fisheries have received information 
That the summer stage of American Gooseberry Mildew {Splia’roihecci 
Mors-uvae) was disco\-crccl in a Cambridgeshire 
American Gooseberry garden on the loth April. All gooseberiy 
Mildew. growers are aiUised to examine their bushes 

carefully, and should any sign of disease be 
ihuiid to spray their bushes with a solution of liver of sulphur (i lb. 
to 32 gal. of water), A leaflet describing the disease and giving direc- 
tions for dealing with it can be obtained from the Secretary, Board of 
Agriculture and Fisheries, Whitehall Place, London, gratis and 

post free. Letters so addressed need not be stamped, 

Growers are reminded that b\' Article 3 of the American Gooseberry 
Mildew Order of 19 ri they are required to report the presence of this 
disease on their premises to the Board or the Clerk of the Local 
Authority for the district, either directly or through an Inspecror, and 
that the failure to report is punishable by a line. 


It has been suggested to the Board by l^Ir. H. Colt, the 
Acting Secretary of the SLianingdale Golf Chil), that many of the 
golf links in this coiintr}' might be more 
Sheep Grazing on extensively employed at the present time for 

Golf Links. grazing .sheep. Colt points out that, 

provided the animals are kept under proper 
coiifrol, no undue inconvenience would be caused to the players. 
The Board recognise that the grazing on a number of links is already 
by farmers, but they think that there may still remain a con- 
siderable acreage which is not so utiliseil, and in view of the importance 
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at the present time of maintaining in the country as large a head 01 
stock as possible, they would siigg(‘st that if any Golf Clubs have any 
land available for the purpose, they should communicate with the locnl 
Chamber of Agriculture or Farmers' Union, specifying the approximate 
acreage of the feed and the terms on which it would be available. 


The Meteorological Office will, as in past years, supply forecasts 01 
weather by telegraph to persons desirous of receiving them, upor, 
payment of a registration fee of is. and tlie 
Harvest Weather cost of the telegrams, computed at 6^/. per 
Forecasts. day. The supply of forecasts commenced of; 

1st May and A\iU continue until 30th Sep 
tember. The for«a,^ls are dra^vn up each week-day at 2.30 p.ni . 
and refer lo tlm probalde wi^atluT during Mie 15 hours from d.o a.iu, lu 
9.0 p.m. on the next day, Forecasts nre also prepared at 9.30 a.m. am] 
at 7.0 p.m. to cover the period of 24 lioiirs commencing with noon le 
midnight next following their issue, and can be sent in lieu of the after- 
noon forecasts. The addition of a “ further outlook " and the issue of 
notifications in connection with spells of settled weather will be suspendcf! 
during the war. 

Applications for the forecasts should be sent to the Director, 
Meteorological Office, South Kensington, London, S.W., with a cheque 
or postal order payable to the Meteorological Committee, to cover the 
cost of the telegrams for the period, which should not be less than 6 
consecutive days, during which the forecasts are to be sent. Ihe 
telegrams are estimated to consist of 16 w^ords, exclusive of tlie 
address. 


The Agricultural Consultative Committee desire to biing to tiie 
notice of farmers the useful -work which has been done by tlie Labour 
Exchanges in providing labour for various 
Agricultural industries in connection with wdiich a short.ige 
Labour. was found to exist. 

Although as a rule this agency has I'C'/u 
neglected by agriculturists in the belief that applications addr(‘>.-cd 
to the Exchanges would prove ineffective, upwards of six humired 
labourers were supplied for farm work during March and Apid. .VH 
these w'ere not skilled persons, but a number had some expericncr in 
milking or other farm work, wdiile the remainder were capable o! in- 
struction and provided a means of meeting the deficiency caused by the 
absence of more skilled labour. 

The failure of farmers to make use of this source of supply has gr^ cn 
rise to the belief in some quarters that the alleged shortage of agi f nl- 
tural labour does not exist, and that complaints to that effect arc cue 
mainly to an unwillingness on the part of farmers to offer an adeqc.je 
wage. 

The Consultative Coiuiiiittec arc pleased to think that the Initi-r 
contention has been disproved by the fact that since the commeiiceinriit 
of the war circumstances liave in most districts justified an inn- ase 
in farm wages averaging 15 per cent., in addition to the rise ol cciii 
5 to TO per cent., wdiich took place during the twelve months pri' to 
the \var ; and they would suggest that if farmers needing humour 
would register their requirements wdth the Labour Exchanges, a tb/abk 
advantage w’-ould be secured. In the first place their doing so \\<aiid 
afford the best possible evidence that the shortage of agricin' ual 
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t ibour was so real and acute that those suffering from it wore unwilling 
f.) leave any possible source of supply untried ; and in the second place, 
the Consultative Committee believe that were the demand for con- 
siuerable numbers of men and women tlms iuadc clear, the Labour 
Uxcliaiige officials, who are in close touch with Iiish aiul othei- sources 
0^ supply, might do much to find, at any rate, unskilled or partially 
slolled labour to meet farmers' requiicments. 

They would, therefore, strongly urge farmers to make knuwn their 
jiceds to the Labour Exchajigcs, either individually or through the 
loral Secretary of tlic Chamber of Agriculture or Farmers' [;nit>u. 


Ar the suggestion of the Board of Agriculture and Fishcxics there 
all being establishe<l in a number of counties committees, representing 
the principal Fai'nuxs’ Associations, for the 
The Provision of purpose of dealing with any existing or aiitici- 
Labour for pated shortage of agricultuj-al labour. i\Iany 
Agriculture.* of these Committees have already met, and 
arc taking step.s to ascertain, as far as possible, 
the nature and extent of the shortage in their districts. 

While the main demand for agricultural labour as indicated by 
the orders received at the Board of Tiadc Labour Exchanges is at 
present for skilled men — shcplicrds, cattlemen, ploughmen, &c., a 
supply of men of this type from normal sources must be treated as 
almost non-existent. Some townsmen uho have had experience of 
farm work in their earlier years may possibly be available, but owing 
to the keen demand for men in town industries, only a small supply 
can be expected from this source. It is, tlieroforo. important that 
fanners in need- of labour should enquire at tlio Labour Exchanges 
witJi regard to the labour which is actually available and consider to 
what e.xtent tliey can utilise such labour as a substitute for that which 
tliev employ in normal times. The Board of Agriculture and Fisheries 
<iesire to emphasise the fact that farmers must be jirepared to use such 
l:.)l)i)ur as can be obtained although this may involve the use of types 
of labour to which tliey arc not accustomed in normal limes. Tlic 
labour available belongs mainly to the foll(W\ing clas.scs - 

■''/) ll^omen . — In .some parts of the country, more particularly in 
Scotland and the Nortli of England, a largo proportion of lanu work 
is aci.oniplished by women. Tlie Board of Agriculture and hislieries 
am of opinion that during the present crisis it is desirable, il nor indeed 
esscnbal, that the practice of employing wuincu for such branches of 
farm work as they are capable of doing should be extended. In tulditiun 
to milhing and dairy and poultry n'ork, ti large |>ai t of the work iin olved 
in attendance on cattle and pigs might be entrusted to them, while 
lor potato planting, hoeing and many otluu' branches of iield work 
''milieu tvould be quite suitable. Farmers would apparently be well 
advised to utilise a.s far as possible the labour of women living in the 
neiglibuurhood of their farms. Apart irom this local .source, ho\vever, 
it m;iy be stated that, in conucction with the Board, ol Trade s Scheme 
^f ^^ar Service for Women, there were at the beginning of April some 
'l^oun women registered at the Labour Exchanges as willing to take up 
‘Agricultural work. Of this number more than 1,500 have had previous 
e.x{)-x,\.'nce of the particular type of work ^vhich they are now sceldng. 
It liViy be added that a number of women are now being instructed in 

* Statement issued by the Board of Trade, 
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(Fairy and light farm work (including milking and attendance on cattle, 
in a special demonstration course at various agricultural collegps 
and schools. 

(&) Irish Labourers . — A considerable number of Irish labourers 
have already arrived in this country. It is, of course, impossible to 
make any definite statement in regard to the number who will como 
over later in the season, but there is apparently no reason to anticipate 
that the number which will come will be smaller than in previous years. 
Arrangements have been made through the Labour Exchanges to 
facilitate as far as possible the transference of these men to districts 
where there is employment for them. It must, however, not be expected 
that in districts other than those in which the employment of 
labour is customary any considerable supply will be available from 
this .source. 

(r) Partially Disabled Soldiers . — A certain proportion of the men 
suffering from minor disablements and discharged from the Army as 
unfit for further military service will be available for farm work. Steps 
liave been taken with a view to securing civil employment for tliesc 
men as soon as they are lit for it. I\Iany of them will have had some 
experience of farm work. 

((f) Boys . — The Labour Exclianges are in touch w'ith vaiimis 
authorities ^vhich liave charge of boys, including the Industrial and 
Keformatory Schools, and a number of boys will be available for placing 
in situations on farms or market-gardens. The numbers from llib 
source will, }iowe\'er, probably not be large. 

Farmers can ascertain zvhether it is possible to meet then requirewctifi 
from any of the above sources by informing the nearest Labour Exchang- 
{of which the address may he obtained at the local Post Office) prccisily 
what labour they need. 


Thk following statement is communicated to tlic Press by the Indian. 
\Mieat Committee, appointed bv the Cabinet Committee on Foo<l 
Supplies : — 

The Export Arrangements for the regulation by ilio 

of Indian Wheat. Government of the export trade in ludinn 
wheat are now nearly completed. Tla- 
necessity for such regulation has arisen out of the serious rise in tlic 
price of wheat in Northern India, in sympathy with the simultaneous 
rise in other parts of the world. As the price of wheat in India seldom 
falls below the price in I.ondon by appreciably more than the co.st oi 
moving the wheat to the United Kingdom, the price which can be 
obtained for the exportable surplus, although the proportion of thi^ 
to the total crop fluctuates ^^■i(lcly from year to year, governs the price 
of the wheat consumed in India herself, so long as export is taking place. 

In the special circumstances of the violent rise in the world-pr:cc o. 
wheat, the Government of India felt it to be against the interests of t’au' 
wheat-consuming population to permit tlic continuance of unregulated 
export. In the absence of regulation there was a likelihood, in spite of 
expectations of an unusually bountiful harvest, of a level of prices it. 
India scarcely prcccdented even in times of famine. The explaiialion 
of so great an anomaly as widespread distress in the midst of great ani' 
obvious plenty, would have been naturally sought in the existence aiic 
unregulated continuance of a competitive export trade. 

The latest forecast of the crop, which is now being harvested isj 
India, shows an area of 32,148,000 acres under wheat and an estimated 
yield of 10,293,000 tons, which is in excess of the previous record 0 
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10,061,000 tons harvested in 1911, and compares with 27,697,000 acres 
•m'd 8,427,000 tons last year, If this forecast is approximately fulfilled, 
iljorc should be an exportable surplus from the present crop of at least 
„ coo, 000 tons in excess of the normal Indian consumption. To prevent 
tliis surplus from finding a market would, on the one hand, have deprived 
liidia of a very valuable export in a year in ^vhicll some of her other 
staple exports have been unfavourably affected, and have deprived her 
\dieat cultivators of their legitimate expectations of profit, with the 
result of influencing adversely the area to bo sown for ivheat in future 
years; and, on the other hand, it ^vould iiave deprived Hk; United 
kinc;dom of a source of supply on which, in Hic present circumstances, 
she Is largely dependent. 

The problem which presented itself, therefore, was to jilace it within 
ilie power of the Government of India to effect a divorce between the 
Indian and the world price of wheat (iviiencver the comhlions of the 
wlieat markets in India and elsewhere may render this advisable), 
whliout hindering the shipment to the United Kingdom of India's 
(.■.\])ortable surplus in such quantities and at such seasons of the year 
.-?s niiglit have been anticipated in the ab^>ence of regulation. 

The jrolicy, w'hich has been adopted to this end, is as simple as 
ij(‘ condition.s of the problent permit. The Governnrent of firdia have 
■roluiated absolutely the export of wheat from India on private account 
jr the whole period up to 31st March, 1916. The linns ordinarily 
ngaged in the export of ^vhe-it from India, to wlio.so w illing co-operation 
lid advice the Government arc much indebted, have been appointed 
he agents of Government for the purpose of carrying on the trade under 
iu' orders and for the account of tlic Government of India. The 
naxiTuiira price to be offered by?’ these firms to Indian sellers, instead 
)f being regulated by the price ruling in i.ondon, will lie dclc:n\incd 
i'oin lime to time by the Government of India ami announced on their 
unhority ; and, a.s the sea.son progresses, the.^o maxima w ill be gradually 
■educed, so that there can be no inducement to speenlare for a rise or 
ro withhold supplies. The maximum i-U'iee will be the maximum at 
the i-iurt, and firms must only offer 'up-eonntry Siich prices ;is, with 
the addition of the railway ciiarges, not exceed this maximum. 
The necessary variations from the standcird maximum will be fixed 
tor tfie various recognised qualities of Indian wdicat. 

The working of tlie .sclicmc in India wail bo supeiwised, subject to the 
orders of the Government of India, b\' Mr. 1 \ 1 . M, S. (bibbay, Indian 
divil Service. Supervision in London has been entrusteil to the rm.lian 
Wheal Committee, whicli is constituted as follows 
Lord Lucas (Chairman). 

Mr. K. IT. Rew (Board of Agriculture and h'ishcries). 

Mr. F. C, Drake (India Office), 

Mr. J. !M. Keynivs (Treasury), 

Mr. A, S. Gave (Board of Agiicuituic and Fishehes), 

Mr. IL G. Saltmarsli (The Baltic). 

Secretary, lUr, Tf. D, Vigor, 3, St. James’ Square. 
For the chartering of freight the Indian ^Vheat Committee have 
secured the services as broker of Mr. Perev Glaiu illc, of the linn of 
^lessrs. Kelson, Donkin, and Compainy who lias set up a separate 
(■'fhec at Exchange Chambers, St. filary Axe, I'.C,, foi’ the transaction 
this business, and will devote the whole of hi.s time to it. The firms 
^'■Ificli liought the wheat in India will sell it m the United Kingdom at 
market rates, on the London Coni Trade .\s.sociation Contract or other 
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customary official contracts. The normal trade channels for marketir ; 
wlioat in this country will be regularly employed, and the wheat v, 
not be sold at an artificial price. A Committee representative of i’,o 
agent firms has been set up in London for consultation day by d. v 
regarding the sale of the wheat. 

Any profit, after payment of all charges, arising out of the differcr; ^', 
between the sale of the wheat at its natural price in London and 
purchase at the officially regulated price in India, will form part of 
revenues of the Government of India. Information as to the met]' i] 
by which funds will be supplied to the firms employed as buying age:;’? 
in India will be the subject of a subsequent announcement. 


The attention of the Board of Agi'iculture and Fisheries has bs : a 
drawn to the fact that the prevailing conditions are causing m;::iv 
farmers to experience difficulty in maiiitainiiig 
Notice to Farmers ■ the normal standard of production of t'ivu* 
as to 'Maximum holdings, especially with regard to live sti.K.k. 

Production of Crops The shortage of labour and the increased i ■:q 
and Stock, and of feeding stuffs, in conjunction with the li^vh 
Especially as Regards prices at which all classes of stock are seilnv.', 
Slaughter of Animals, are tempting a number of farmers to male' .ei 
immediate profit at the expense of fmui'L' 
output and increased retiirns. Many breeders are marketing Livir 
stock before it has arrived at maturity, and several dairy farmers iire 
cither reducing Or disposing of their herds to an extent that is 
miirh to be regretted. 

The slauglrter'of female animals suitable for breeding is particuLrly 
undesirable. The Board possess strong evidence that there is a teiut .i':y 
to fatten an unusual number of heifers, ewes, and sows, and to -.v.-iid 
in-calf cows and in-pig sows to the butcher. This practice, if it slciiild 
become general, would lead to a serious reduction in the nuiiiK-v of 
flocks and herds in tlie country. • 

The shortage, of milkers appears to ha\-e tended to the dispersion oi 
dairy herds, in part for slaaghtpr. but it might be remembered thai the 
calf is nature's milker, and where no other means are available it may 
prove a profitable venture to adopt the practice, still common in many 
pedigree and beef henls, of rearing two or three calves on the same < o\v, 
more especially having regard to the high price which store stoeii is 
likely to command for some time to conre. The Board trust, hoMe\'er, 
that the production of milk for market will remain the primary con- 
sideration, and with that object in view the employment of \o.)iuen 
milkers might be greatly extended. 

The cost of pig feeding may be reduced if store pigs and so-.v.-^ are 
allowed to run out on grass or on green crops, such as rape, wlieu they 
will pick up the greater portion of their living. Tliis will not only ;riect 
a saving of meal and oifais but will also be healthy for the pigs, lor 
fattening pigs, green crops may be ted in conjunction with nic.d mui 
offals and result in a material saving of purchased food. 

By the adcjption of expedients of this kind the usual head of itock 
may be maintained at the minimum cost. 

Although an avoidable slaughter of calves is taking place, t acre is 
no reason to suppose that it is on a larger scale than usual, and t'mreis 
evidence to show that in some districts an increased number oi < 
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is being reared by farmers who are wise enough to look alicad and 
..onsider tiic future situation. In doing so they are taking tlie riglit 

patriotic course, and one which there is every reason to expect will 
prove profitable to them. 

The J 3 oard desire to cmpliasisc the importance of jnaintaining the 
i:<X'ks and herds ol the country at their jnaxinuim, and of marketing 
them only when at their highest economic \'alue. Of the total ([iiantity 
of meat consumed in this country about three-fifths arc usually produced 
i-i the United Kingdom, and the withdrawal from the quantity normally 
T.iiH*rtcd of the supply required for the Armies must render the civilian 
v.cijuilarion more than ever dependent upon home supplies. 

Another matter that has been bi'ouglil: to tlic notice of tlie Board j.s 
ti,e intention expressed by some farmers to rc<Iace the area of grassland 
to be mown for hay. Any action of the kind would he most regrettable 
under present circiinistanccs, when not only have tlie needs of the fai rn 
to l.)C considered, but also the .supplies for the Army, which must be 
nmiutained at all costs. The Board would therefore impress on farmers 
the desirability of arranging to retain at least as large an acreage as 
iisLial fur hay. 

The Board feel confident tliat the agricultural community will do 
ei'civ'thing in its power to ensure the maximum production of the crops 
and stock needed for present and future requirements, and although the 
result may have to be achieved in the face of some dilficulncs, the 
Bonrd believe that these difficulties are not insurmountable and that 
t!ie\- can rely on farmers to place the interests of the State before all 
ntluT considerations. 


The attention of the Board of Agiiciiltiire and Fisheries has been 
drau’H to the rumours which are being circuhited amongst fanners to 
the effect that the War Office intend to co n- 
Hay for His Majesty's mandeer the stocks of hay in the country at 
Forces. whatever price they may deem reasonable. 

The Board ha\'C reason to suppose that these 
rumours arc giving rise to a feeling of uneasiness in country districts, 
and, tlicreforc, tliey think it desirable to publish the actual position 
of a Hairs. 

It must be remembered, when considering tiic situation, that the 
country is at war, and that it is the duty of all good cili^cens actively to 
co-opciato with the Tlilitary Autlioritics for the pur[)ose of ensuring that 
si'pysiics required by His Majesty's Forces are puuctually delivered. 

Tiio; hay required for -the Army may be divided into two classes — 

1. For overseas shipment, 

2. For home consumption. 

The hay required for shipment must be steam baled and must 
oTisist only of good hard hay, such as some clovers, sainfoin or sainfoin 
Hvture, seed mixture, lucerne and upland meadow hay, Landowners 
Hd ianners should use every endeavour to render ha)^ of this description 
vailable for military purposes. Hay required lor the Horae Forces 
lay be qf a somewhat lower standard, provided that it is clean, sweet 
lid dry. 

dhe average annual production of hay in the United Kingdom for 
ill-' 10 years 1904 to 1913 was about 14,148.000 tons. The crop in 
yM ^^'as much below the average both as regards seeds and meadow 
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hay, and is estimated to have been not more than 12,400,000 ton.^ 
Fortunately, however, the crop of 1913 was an exceptionally heavy oin 
estimated at 15,400,000 tons, and the surplus of the latter when addcu 
to the 1914 crop briri;^s up the stocks of hay in 1914 to about th: 
average. 

The quantity of hay required by the Military Authorities ainoiiiii- 
approximately to one-four tccivth of the average annual supply. It i- 
evident, therefore, that if the average of production is maintained, tlv.- 
requirements of the .Army can be met without any serious interfereur.- 
with the needs of farmers or of trade and private horse and stoclc 
keepers. 

It has been decided by the ^^nr Office — in order to equalise purchase^, 
and to prevent hay from being acquired in districts where there may In.- 
a comparative shortage whilst there is a surplus in others — to make u^.- 
of the powers vested in the Board of Trade under the Articles of Com- 
merce (Returns, &c,) Act, 1914, and to require a return to be made ot 
the stocks of hay in the country. The Board feel sure that farmers will 
recognise the wisdom of this action and will give it their cordial suppovL 

The War Office hope to obtain all the hay they require by frieiulh- 
arrangement, but instances may arise in which individuals unreasoiiablv 
withhold hay required for the use of His Majesty’s Forces, In ;inv 
such cases the War Office have decided to use their powers of requisi- 
tioning hay under the Army (Supply of Food, Forage and Stores) Aci 
1914. It is not, and has not been, their intention to nse these powuj ' 
with the idea of acquiring hay at a price below the fair market valiir, 
and in arriving at the price to be offered for the hay required due regain 
will be had to the actual price paid in the immediate neighbourhoo I 
for hay of similar class and quality, and to the amount ncccssnry 
use on the farm. 

The Board would impress on landowners and farmers the very great 
importance not only of offering their )\ay to the hlilitary Authoriiieg 
but also of maintaining and, wherever possible, increasing the acreage 
to be cut for hay this year. 


MISCELLANEOUS NOTES. 

The importance of obtaining seeds and feeding stuffs free from aani 
seeds is now well recognised in Canada. The Federal Seed Control .\ct 
of 1910 specifics the weeds considered as 
Weed Control in noxious, aucl decrees the maximum proportion 
Canada. of such weeds that may be tolerated in farm 

seeds intended for sowing, while an Ord«' 
in Council, dated May ist, 1910, provides that bran, middlings ojri 
chopped fodder must be free from living seeds of the no.xious we'-b 
defined under the Seed Control Act, 

Weed Control Acts have been in operation in a number of Caimdiau 
provinces for some years, and the experience gained in their ivoi'king 
has been found useful in determining the policy most likely to be 
effective in the future. 

The Acts in the different provinces vary considerably in their scopo 
and detail. In Nova Scotia and Quebec, weed legislation is included in 
the General Statutes, while in Ontario and Manitoba it forms thesuhjcc- 
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,.jf special Acts. Among the more prominent provi.sions in force in the 
\arious provinces the following may be mentioned. Owners or occu- 
oiers of land are made responsible for the suppression of the scheduled 
u oeds on their land. In some provinces they are also made respon.sible 
iVir the roadsides adjoining their land, while in otlicrs this duty is 
;.iiportioncd to the Highway Authorities. The railway authorities are 
hound to observe the provisions of the Acts as far as tJioir [;ind is 
concerned. Failure to comply with the provisions of the Acts renders 
fhe owner of tlie land liable to a fine or to the refund of the cost of any 
iiioasures which may be taken to ensure that the provisions are properly 
carried out. 

The administration of such legislation is usually vested in the mimiei* 
jiiil authorities, who appoint inspectors and superintend the general 
■i orbing of the Acts. In Quebec no inspectors are appointed, but any 
jiiTSon can, by special notice, require an owner of land to cut down 
am' recognised noxious weed on his land, and, in case of default, 
proceedings may be taken and the owner fined. In Manitoba the Act 
goes so far as to provide for the destruction of a gro^v'•ing crop or the 
condemnation of land as being unfit for crap purposes ’where the presence 
of weeds renders such courses desirable. Tlie Act also provides that 
threshing machines must be properly cleaned before being removed 
from one farm to anotlier, and prohibits the depositing of weed seeds on 
aii\^ T'oad, and the sale of screenings from mills or granaric.s in the 
province. In the North West Territories, also, an inspector has the 
power to order the cutting down or plougliing under of a corn crop if 
iiosious weeds are present, 

Altlioiigh the legi.siation has met with some success, it is now freely 
admitted that, witlioiit tJic .support and co-operation of the fanners 
themselves, legal restrictions are of little avail. Most of the provinces 
recognise that the primary consideration is to educate the farmer as to 
the appearance and habits of growth of the worst weeds, together with 
the methods of exterminating them. Educational wmrk of this nature 
is now being provided for in several of the provinces. 

In thi.s connection it is interesting to note a novel form of education 
which has been undertaken by the Ontario Agricultural and E.xperimental 
I ihen. Recognising that there are a number of methods of (tradicating 
the different weeds, the Union arranged during 1912 and 1913 with some 
26 fanners to carry out a series of experiments in order to indicate the 
methods best suited to local conditions. In these two years only four 
weeds, Perennial Sow Thistle, Trvitch Grass, Bladder Canipjon and 
Wild Mustard were selected, but it was intended to add other weeds to 
the e.xperimental list in 1914, and it was hoped that the number of 
'■'xpei'i men ters would be increased. 

The subjects of the e.xperiments which were carried out wmre: 

1. The use of rape in the destruction of Perennial Sow Ihistie. 

2. A .system of intensive croppiirg for the eradication of Perennial 
h'ov, Tiiistle. 

3. The use of rape in the destruction of Twitch Grass, 

4. A method of cultivation and cropping for the e.xtermination of 
I'vvitch Grass. 

.> A method of cultivation and cropping for the eradication of 
bladder Campion. 

0. Spraying with iron sulphate to destroy Wild Mustard in cereal 
crop.s. 


0 
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Not only are these experiments valuable in themselves, but they arc 
of great service as a means of educating the farmers and securing their 
active co-operation in weed destruction. It is hoped that educational 
work of this nature, if undertaken throughout the country and combinc'.l 
with suitable legislation, will do much to provide a solution to the weei 
problem. [Agricultural Gazette of Canada, 1914.) 


The Bulletin of Agricultural and Commercial Statistics for April. 
1915, contains the following information regarding cereal crops 

Denmark —The final figures place the produc- 
Notes on Crop tion of wheat in 1914 at 723,000 qr., against 
Prospects Abroad. 837.000 qr. in 1913, a decrease of 13-5 per 
cent. ; of rye at 1.300,000 qr., against 

1.983.000 qr., a decrease of 34*5 per coat. ; of barley at 2,729,000 qr,, 
against 3,282,000 qr., a decrease of 16-9 per cent, ; and of oats at 

4.841.000 qr., against 5,856.000 qr., a decrease of 17-3 per cent. 
Argentina. — The preliminaiy estimate places the production of 

rye in 1914-15 at 211,000 qr. compared with 390,000 qr. in 1913-14, 
or a reduction of 45-9 per cent. 

India. — -The production of wheat in :9i4-i5 is estimated at 

48.020.000 qr,, against 39,041,000 qr. in 1913-14, or an increase of 
23 per cent., while the area under the crop was greater by 13 per cent. 

Condition of Winter Cereals. — The condition of the crops on the 
ist April was a.s follows (100 being taken to represent the prospcit 
of an average crop] : — 

Wheat. — ^Denmark loi, Scotland and Ireland 100, Switzerland 99, 
Lower Egypt 107, Upper Egypt 102. 

Bye . — Denmark 104, Switzerland gS. Barley. — Switzerland lop 
Lower Egypt 99, Upper Egypt 104. 


Canada. — Reports received by the Minister of Agriculture from 
Manitoba, Saskatchewan and Alberta, state that practically all the 
wheat has now been sown, which is earlier than usual, and that all 
through tiie Southern sections, where drought obtained last year, 
the moisture now’’ in tlur .soil is the heaviest on record. — Renkv. 
[Lond.on Grain, Seed and Oil Reporter, 29th April). 

United States. — The Statistician of the Department of Agriculture, 
in reporting as to crop conditions on the ist May, states that the area 
under winter wheat at that date was 40,169,000 acres, 1,094,000 acres 
of the total area sown having been abandoned, whilst the area at the 
same time last year was 36,008,000 acres. The average condition of 
the crop is estimated at 92*9 per cent., which compares with 88-8 per 
cent, in April, and 95*9 per cent, a year ago, and the total production is 
estimated at 693,000,000 bushels as compared with the final estimate 
of 684,000,000 bushels last year. The condition of winter rye is 
estimated at 89-8 per cent, against 89*5 per cent, in April, ami 9.V‘! 
cent, a year ago, {Droomhall's Corn Trade News, 7th May.) 

Argentina.— The maize crop of 1914-15 officially estimated 
at 8,590,000 tons, as compared with a yield of 6,880,000 tons in the 
previous year. The area under the crop is 10,380,000 acres, {London 
Grain, Seed and Oil Reporter, 14th April). 

The Review of the River Plate of 9th April says that after three weeks 
of comparatively dry weather throughout the cereal zone, very iieavv 
rains fell during the last three days of the previous week. The fall 'vas 
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exceptionally heavy in some paths of Santa Fe and Cordoba, and caused 
inundations in the districts of Rufino and Laboulaye through tlie over- 
ilowing of Rivers 4 and 5. The maize crop in the north is giving better 
results than last year, and from all parts wlierc harvesting is progressing 
similar reports are to hand. 

New Zealand. --According to returns issued by the Government 
Statistician on the 2nd March, the total estimated yields of the principal 
crops for the season 1914-15 are as follows: — wheat 615,000 qr. as 
compared with 654,000 qr. in the previous year, oats 1,274,000 qr, 
again.st 1,843,000 qr,, and barley 64,000 qr. against 151,000 qr. 

Live Stock in. Germany. — The preliminary data from the enumera- 
tion of ist December, 1914, place t)io number of cattle at 21,817,769 
against 20,994,344 on tlic same date in 1913, aJi increase of 3 '9 per 
cent,; of sheep at 5,448,539 against 5,520,837, a (lecrca.se of 1*3 per 
cent.; and of pigs at 25,330,627 against 25,659,140, a decrease of 1*2 per 
cent. {BitUelin of AgricuUural and Comnieycial SUifistics, April, 1915). 

Live Stock in Sweden, — The prchmiiiary figures of the nurnber 
of live stock on the 31st December, 1913, arc as follows : — Horses 
‘596,136, against 588,485 on the same date in 1911, or an jncrease of 
1-3 per cent.; cattle 2,720,741, against 2,689,609, an increase of 1-2 per 
cent.; sheep 988,163, against 945,709, an increase of 4-5 per cent.; 
pig.s 967,684, against 951,164, an increase of 17 per cent. {Du/lciin 
of Agnculturol and CownieycUil Slnllsiic.'':, Apnl, 1915). 


According to statements in the Board’s Monthly Agricultiiyal 
lie port for 1st May, the supply of labour was everywhere scarce during 
April, but the apprehensious expressed before 
Agricultural Labour the heavy spring work commenced were not 
in England and Wales realised to so great an c.xtent as was feared, 
during April. partly owing to the flue weatlier having 

enabled continuous progress to be made , 
while in some cases mention was made of the assistance given by woimm. 
In a few districts the scarcity was serious enoiigli to interfere with field 
ivork. 

The following local summaries give fuifJicr details regarding 
igricultural labour in the different districts of Kngland and Wales : — 

Korthumberland, Durham, Cumberland, ajid Wesimorland . — There 
was a deficiency in the supply of labour in pracfically every district, 
but farmers iverc getting the more important ^^■ork done. Tlie deficiency 
iippears to be most felt in the north and south-east of Durham and in 
sf'uth Westmorland. 

Lancashire and Cheshire . — Tliough not seriou-sly hampering farm 
work, labour was deficient througliout the division except in north- 
Past Lancashire, where there appeared to be a sufficiency, 

Vor/ov/nVe.— The supply of labour was deficient througliont the 
'livision, more particularly as regards horsemen and casual labour for 
potato planting. 

Shropshire and Siafford.—Tha supply of labour was very deficient, 
snd fanners were finding it difficult to keep the u ork up to date. Casual 
bboiir was difficult to obtain, in spite of increased wages. 

Derby, Nottingham* Leicester and Rutland . supply of labour 
"a-s very deficient ; in sonic districts wages again advanced, others 
reported no change. In parts of Nottingham mention was made of the 
employment of women. 
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Agricultural Conditions on ist May. 

Lincoln and Norfolk . — The supply of labour was generally deficient 
and wages were still rising in some parts. Casual labour for potato 
planting was very scarce, but women Avere employed fairly extensivelv. 

Suffolk, Cambridge, and Huntingdon , — Labour was short ; but 
farmers were adapting themselves to the new conditions, and the supplv 
was just sufficient for present needs. Several increases of js. per wee;' 
in wages were reported from Suffolk. 

Bedford, Northampton, and Warwick . — Tliere was still a getier:;] 
shortage of labour, but in parts of Bedfordshire and Northamptonshire 
the scarcity was less marked than in most districts. 

Bitckingham, Oxford, and Berhshire.^Th^ supply of labour, par- 
ticularly of casual hands, was deficient, although, on the whole, it 
did not seem to be so short as expected, and the impro\^ed wcatlu r 
enabled work to proceed almost normally. 

Worcester, Hereford, and Gloucester . — Labour was deficient throng 
out the division, except in eastern Herefordshire, where the supply 
was slated to be somewhat better. 

Cornwall, Devon, and Somerset . — The shortage of labour continucil, 
but, owing to the dry weather, was not felt so keenly, particularly in 
Devon and Cornwall. Tn Somerset, however, the deficiency \v;>s 
very marked. 

Dorset, WUishire, and Hampshire . — Labour W'as everywhere deficient, 
but most of the important work was being satisfactorily carried out. 

Surrey, Kent, and 5u55^.r.— The supply of labour seemed mure 
adequate in Kent than in most parts, and the work on farms was. veil 
forward. Complaints of a shortage were general in Surrey, and some 
parts of Sussex reported a considerable deficiency. 

Essex, Hertford, and Middlesex . — In the west of Essex there was a 
satisfactory supply of women for potato planting, and in the north-uast 
of Essex there was a fair supply of labour except horsemen, but in otiicr 
districts the supply was deficient. 

North Wales . — Labour was very scarce in most places, but in one 
or tw'O districts in Anglesey, Carnarvon and Merioneth the short.ige 
was not marked. 

Mid Wales . — In the south-west of Cardiganshire the supplv of 
labour was sufficient, and in Brecon the shortage was not felt nrich 
up to the present, but in othes parts of the division there was a dccd’ed 
scarcity of l.oth skilled and casual labour. 

Scidh Wales . — There was considerable deficiency in all four counlies, 
both of temporary and permanent labour. 


The Crop Reporters of the Board, in commenting on agricult nral 
conditions in England and Wales on the ist May, report that the yn;i:’Lg 
corn crops generally look well. The weailirr 
Agricultural vas nearly everywhere dry throughout imsd 
Conditions in England of fhe month, but wheat has, upon the wfi.'ly 
and Wales on 1st May. rather improved. Good progress was lujue 
with the sowing of the spring corn, e.xo.pt 
on some heavy lands which were too dry to w^ork, and the young prinrs 
are satislactory. Warm rains are now wanted to bring them i>). 

Potato planting is well advanced in ail the more important disti 
in some places it is reported that the work has been hindered 1'}‘ 
W'aiit of sufficient labour, On the whole, this work is probably ktdu 
yiore backward than usual. Variable progress has been made 
mangold sowing ; the seed is going in under favourable conditiot^^^. and 
the progress made is, in most places, about normal for the time oi year. 
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Seeds have everywhere made but little growth, owing to the cool, 
,try weather, and frosts at night have frequently checked them, They 
nrc backward but healthy, and in the west and north are a st ong 
plant. Pastures have been similarly kept back, and are very bare for 
the time of year. Rain is much wanted for all grassland. Live stock 
have liardly made much progress during the month, although they 
are generally healthy, but somewhat backward in condition, the want 
of green food being felt, In most cases they have been turned out 
later than usual. * 

Root crops grow'H for seed in the eastern counties are generally 
111 [promising, owing, it is stated, to the summer last year having been 
too dry. 

Fruit trees are backward, but there is plenty of blossom, particularly 
on stone-fruit. Some apprehension is expressed that the night frosts 
towards the end of April may have caused damage, but hardly aiiy is 
actually reported. 

The lambing season has Iiardly been a. good one upon the whole, 
and the mortality, both among ewes and lambs, seems to have been 
at least equal to the average. The reports from the later flocks in the 
north arc scarcely up to those in the south, but in Wales they arc more 
satisfactory.. 


The following statement shows that 
Prevalence of according to the information in the possession 
Animal Diseases of the Board on ist Iday, 1915, certain 

on the Continent, diseases of animals existed in tiie countries 

specified ; — 

Denmark {month of February). 

Anthrax, Foot -and -Mouth Disease (18 1 outbreaks), Glanders and 
Farcy, Swine Erysipelas, Swine Fever. 

Francs (for the period 4th — I'jih April]. 

Fool-and -Mouth Disease, Glanders and Farcy, Sheep -pox. 

Holland [month of March). 

Anthrax, Foot-and -Mouth Disease (at) outbreaks), Foot-rot, 
(Handers, Swine Erysipelas. 

Italy {for the period i2th — i 8 tA April] . 

Anthrax, Blackleg, Foot-and-Mouth Disease {112 outbreaks), 
Glanders and Farcy, Rabies, Sheep-scab, Swine Fever, Tuberculosis. 
Horway [month of March). 

Anthrax, Blackleg, Swine Fever. 

Rumania {for the period 2lsf~2gth March). 

Antlirax, Glandefb and Farcy, Rabies, Sheep-pox, Shecp-scab, 
Swine Fever. 

Rus.aa [month of Beceynher). 

Anthrax, Foot-and-Mouth Disease {43»7^7 animals), Glanders and 
Farcy, Pleuro-pneumonia, Rallies, Sheep-pox, Swine Erysipelas, 
Swine Fever. 

{month of February). 

Anthrax, Blackleg. Dourine, Glanders, Pleuro-pneumonia, Rabies. 
Sheep-pox, Sheep-scab, Swine Erysipelas, Tuberculosis. 

Sweden {month of March). 

Anthrax, Blackleg, Foot-and-Mouth Disease (8 outbreaks), Swinj 
Fc\'tT. 
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Switzerland {for the period March — 2is^}. 

Anthrax, Blackleg, Foot- and -Mouth Disease (83 “ stables er;- 
tailing 1,192 animals, of which ii “ ^tables ’* were declared infectcl 
during the period), Sheep -scab, Swine Fever. 

No further returns have been received in respect of the following 
countries : — Austria, Belgium, Bulgaria, Germ any, Hungary, Montenegro, 
Serbia. 


The Weather in England during April. 


Temperature,. 


Rainfall. 


Bright 

Sunshine. 


District. 


Wtek tndin^ Apr, '^rd : 
England, N.K. 

England, E 

Midland Counties ... 

England, S.E 

England, N.W. 
England, S.W. 

English Channel 

Wftk ending Apr. \c/h 

England, N.E 

England, E 

Midland Counties ... 

England, S.E 

England, N.W. 
England, S.W. 

English Channel ... 

IVtek Apr. I’jtk : 

England, N.E. ... ' 

England, K 

Midland Counties ... 

England, S.E 

England, N.W. ... 
England S W. 

English Channel 

Wtek <rtdit!g Apt\ 2\th : 
England, N.E. 

England, E ^ 

Midland Counties .. 

England, .S.E 

England, N.W. 
England, S.W. 
English Channel ... 

Wetk tndin<p May lA : 
England, N.E. 

England, E 

Midland Counties ... 

England, S.E 

England, N.W. ... 
England, S.W, ... 
English Ctmnnel ... 


'F. 

3 ro 

3 CI 

3^-4 

3^'9 

3 Q-S 

3<‘>-9 


43’9 
45 ' + 
Yr 4 
45 9 
43 6 

45-7 

47-0 


45-5 

44 '3 
45' 5 

45' 6 

456 

46'S 

48-1 


44' 5 
44 7 
44'4 

44- 8 

44'8 

45- 3 
47-4 


47*8 
49*3 
50-0 
50-1 
49 ‘^ , 
50-6 : 
50*1 : 


S . : 
0 . 

4 : ^ ' 

d 

p 


e . ■ 

0 V ! 
J- 

0 

d 

V 

73 

E - 

i u ! 

u ! 

, . Vi 

tt: lu 
0 < ' 

0 

e 

. 


tc *1 

; 

6 

Z '5 

rt 

P 

d 1 ■ 
5 ■< 

"F. 

In. 

Mm.* ! Mni.* 


Hours. 

; Ilcuirs. 

2-8 : 

0-28 

7 ■ 

- 3 

3 

4-6 

1 — O-I 

— 3‘7 ! 

O' 20 

5 : 

— 4 

3 

5'9 

: +i’2 

— 4'3 

0-24 

6 

— 4 

2 

4 4 

4-0-1 

— 5-1 

0’22 

6 

- 3 ^ 

2 

5'2 

; +0-4 

-■281 

073 

18 

4 - 4 i 

2 

5 'J 

' +10 

- 5-3 i 

0.36 

9 

— 6 

2 

5*4 

4 - 0-7 

-4-4 , 

0'i6 

4 

— 8 

2 

33 

—0-3 

+ 1-4 : 

0-09 

2 

— 8 

2 

7*3 

' +2- 

+ 1-6 

0-28 i 

7 

- 2 : 

3 

60 

-1 0 Q 

-| 0‘6 

0’ ^2 [ 

8 

— . 2 

4 

6*0 


+ 07 ^ 

0-63 ; 

id 

+ 8 

4 

57 

i 4-0-7 

- 0-1 

0-69 1 

18 

■f 5 

5 

6-0 

4.. 1 -Q 

-l-D- 4 : 

0-76 

19 : 

4 - 5 

0 

4*4 

—0 7 

— 0-6 ' 

1-25 j 

32 

+21 ■ 

7 

3*8 

-2-2 

+ 2‘I i 

0'22 ! 

6 

— 3 

2 

4*5 

- 0-5 

—0-3 i 

'^’37 i 

10 

d- I 

2 

4‘5 

— 0'(j 

4-0-9 1 

0-22 i 

6 ' 

- 4 

2 

4-0 

— 07 

— 0-4 ^ 

0.34 

9 

4- I 

2 

4 -S 

-04 

4- ro : 

0-22 

1 5 . 

— 7 

4 

4*1 

• — i-'O 

4-0-8^ 

0-12 

1 3 

— 10 

2 

3*9 

. -1 5 

— O'T 

0'i6 

1 4 

— 7 

2 

6-5 

' -fO’.i 

O'O 

0-12 

i 

j 

— 6 

2 

4-6 

- 0*4 

- 2-5 

005 

I 

- 8 

I 

6-9 

— 1*7 

— 1-4 

0-14 

3 

- 7 

3 

34 

6 - 9 

—1-4 

-2’2 

0-13 

4 

~ 6 

1 2 


~ro 

047 

12 

+ i’ 

^ 4 

' 4'9 

— ij . 

— r6 i 

0'20 

0 21 

5 

5 

- 9 

— 7 

3 

3 

4-4 

7*2 

-;-0'S 

4 -I’ 9 ! 

0-36 

9 : 

0 

3 

' 7*6 

, 2-3 

4-2-1 

0 ‘i 4 

! 4 ' 

— 6 

2 

' 6-9 

1*3 

4 - 2-7 

0*27 

! 7 ! 

— 4 

2 

: 7 h 

■ ^ r' 

^ + 1*7 
: 4-2*0 

o-c6 

0-50 

1 2 i 

' ^3 i 

—10 

0 

I 

1 2 

1 7*2 
t 8*0 

•i- 2'9 

-r 1-6 

■ + 2-5 
+0-2 

i 0 'i 7 
i 0 29 

1 

' 5 1 

— 12 
— 8 

1 2 
! 2 

1 7*3 
! 7*0 

: - 0-3 


* 1 inch = 25 4 millimetres. 



Diseases of Animals. 


DISEASES OF ANIMUS ACTS, 1894 to 1914. 

number of Outbreaks, and of Animals Attacked 
or biaughtercd. 

GREAT BRITAIN. 

{ hom the Returns of the Board of Agricultun and Fishmes.) 
Anth^:^ I 

OutUrraks „ I 

Animals attacked ... 315 

Foot-and-Mouth DiseaseT—' ■ " ^ I 

Out breaks ! 

Animals attacked Z! ^^1 

Glanders (incJuuing P^arcy) ; — ” ~~ 74 j 

Oiillireaks a 

Animals attacked ’* ' - ^ 33 I 


OiU breaks Z.. 

Animals attacked ' 

1 89 

LSI 

Sheep-Scab ; — “ 

439 

226 

Outbreaks 

Swine Fever : — 

9 

5 

Ouibreak.s 

Svvine Slaughtered as diseased 

327 

3S4 

fir c.xposed to infection ... : 

1.^73 

4,089 


' Ki-ures for one month only, the Lansitl,. M-.n . n 1 \ T' 

suK,,en.k.,l f,o,„ 6 ,h Aus,..„, , 5 ,,, V. 

IRELAND. 

{l;oni the Returns of the Department of Agriculture and 
Instruction for Ireland.) 


I Om breaks 

Animals attacked Z 

Foot-and-Mouth Distase;- ' " 
Outiueaks 

Animals attacked Z 

Glanders (iuclTdingTTrA iTr ''' 
^-duhreaks ... ^ 

Aiiinials attacked 
ParasiiicManc-e*- 
^litl.reaks 

S 5 ieep-Scab;- 

Z^'nl-reaks 

Swine Fever: - — 

[breaks 

Slaughtered as diseastd 

^ exposed to infeciinn ,,, j 


FofR Mo.vtils 
ENDK t) Ai'KII , 

^915- IQI4. 
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Unit Prices of 
Artificial Manures. 


Statement of cost to the purchaser of i p 'r 
cent, per ton of Nitrogen, Soluble and I: - 
soluble Phosphates, and Potash derived from 



London. 

King’s 
Lynn. i 

Hull. 

Newcastle 


j. d. 

J, d. 

s. d. 

S. a. 

Nitrogen from : 





Sulphate of Am- I : 

14 9 ^ 

14 0 

14 6 

14 0 

monia pure ... 1 93^/^: ‘ 

— 

14 8 

13 9k 

13 2 

Calcium Uyanamide ... , 

— 

— 

12 7 

12 ( 

Nitrate of Soda 

__ 

_ 

17 5 


pure \ ^^yo\ 

17 5 

18 0 

17 0 

18 0 

Nitrate of i.ime ... ■ 


- 



Soluble Phosphates 





from : 





Superphosphate 35^ 

2 4 

2 0 

2 4 

2 2k 


2 4k ^ 

— 

2 4 | 

2 2' 

,, 'S^Yo 

2 5i 

2 I.) 

2 6 

2 3 -^ 

Dissolved Bones 

2 H 

2 

2 Si 

2 6 

3 7h 

3 'i 

3 3 

3 5 

Alltnved for l^itrc^en < 

20 0 

^7 3h 

lok 

T7 1 1 

A llowfd for 1 mol. Fh os. 

J 11 

I S 

I 8k 

I 

Insoluble Phosphates 





(Citric Soluble) from : ' 
Basic Slay 

Insoluble Phosphates 

1 II 

I 1 1 

I loi 

: -- 

Basic Slag 

— 

> 7 i 

I 3k ' 

I 3 ft 

Bone Me.il 

I n 

I 7 

I si ' 

I 

AllojL'id for Adtro^en 

i(\ r/5 

16 7 

X5 2 j 

1 X5 6! 

Steamed Bone Flour ... ■ 

1 6.’ 


^ 7 

' I 6 

Allowid for Nitrogen ■ 

^5 ^ol \ 

X3 2 

16 3 

; xg ; 

Potash from : 





Kainit 






Sulphate of flotash 

— 

— 

— 


Muriate of Fo lash 

— 

— 

' 



Potash Salts 

— 

— 

— 

— 


Note. — These unit prices are based on the probable retail ( ish 
prices in bags f.o.r. for quantities of not less than 2 tons of the manures 
mentioned at the ports and places specified, but it should be borne in 
mind that market prices are fluctuating considerably at the present 
lime. The prices are published by the Board of Agriculture and Fish<': ies 
for use in comparing the commercial values of artificial manures, i hey 
may also be used as a guide to the probable price per ton of any 0: the 
manures mentioned if the unit prices of the constituents of the 
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\arious sources, at certain ports and Manufacturing Centres, for 
May. 1915 ■ 


Silloth. 

Liverpool, 

WJ dries. 

Newport. 

Bri.sti)!. 

Plymouth. 

.r. (i. 

J. d. 

s. d. 

s. d. 

s. d. 

s. d . 

14 0 



14 3 

14 0 



— 

^4 3 

H 5 

— 

13 10 

15 2i 



— ! 

— 

— 

— 

12 41 

_ 

16 - 


— 

— 

, 17 5 

U 4 

16 4 

— 

17 6 

18 0 

I 





• 


2 2\ 

2 2 

2 1 

2 51 

2 Si 

2 si 

2 

2 2 

2 I 

2 ^ 

2 6 ^ 

2 6 ^ 

^ 3 i 

2 2' 

2 M . 

2 74 

2 7i 

2 7i 

2 6 

2 5 

2 3 ^ 

2 loi 

2 10^ 

2 10^ 

3 4 

3 

3 5 ^ 

3 4 

3 10 

3 io\ 

iH 5 

ip 2 

ig 0 

1 20 10\ 

21 3 

21 54 

^ 9 \ 

J 10 

I 10 

2 0 

i 2 .Ol 

2 0^ 

- 

■ 

- 

~~ 

\ ^ ^ ^ 

; - 


I 3 i 



' 

! _ 

f 8 

: r 64 

r 64 

\ I 5 

— 

I S.‘ 

n 5 

! 16 2 

3 \ 

, 24 

— 

' ^7 

I 7 

\ 


^ 3 ^ 

: 

I lOj 

3 \ 

; 

- 

n 5 

; 

ig 7 

~ 


— 





Rianure are multiplied liy the percentages of the constituents found in it, 
and due allowance is made for the dilfcrence between cash prices and 
credit prices, and for cost of carriage from the nearest centre to the 
( bee where it is delivered to the purcha er. If used in connection 
vvitii the valuation of a compound manure regard must be had to the 
sources of the constituents, . and a reasonable sum must be added 
for mixing, disintegrating and rebagging the ingredients, bags, and 
loss of weight. 
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PRICES OF AGRICULTURAL PRODUCE. 

Average Prices of Live Stock in England and Wales 
in April and March, 1915. 


[Compiled from Reports received from the Board's Market 
Reporters.) 


Description, 

Apeii,. 

First : Second 
Quality, i Quality. 

Ma 

First 

Quality. 

RCH. 

Second 

Quality. 

Fat Stock ; — 

per stone.* 

per stone.* 

per stone.* 

per stone.* 

Caille : — 

j", d. 

d. 

X. d. 

s. d. 

Polled Scots 

n 3 

10 6 

10 II 

^0 5 

Hcrefords 

It 3 

10 2 

10 10 

9 10 

Shorthorns 

II 2 

10 4 

10 9 

9 H 

Devons 

II 4 

10 6 

1 1 0 

lo u 

Welsh Runts 

10 11 

10 2 

10 7 

9 7 

Veal Calves 

per lb.* 

d. 

io| 

per lb.* 
d. 

per 1I>.* 

f; 

per lb.* 

<7. 

9:r 

Sheep ; 





Downs 


ro] 

Hi 

1 I 

loi 

Longwools 

lOi 

9? 

9^ 

Cheviots 

I2i 

Hi 

12^ 

Hi 

Riackfaccd 

12 

Hi 

Ilf 

I0.‘ 

Welsh 

12 

n 

I I 

loi 

Crossbreds 

12 

10^ 

Hi 

lOi 

Pigs 

per stone.* 
s. d. 

per stone.* 
r. d. 

per stone.* 

X, d. 

per stone.* 
X. d. 

Paeon Pigs 

9 5 

8 II 

9 0 

8 6 

Porkers 

9 10 

9 3 

9 4 

1 8 10 

Lean Stocks — 

Tier head. 

per liead. 

per head. 

per hend. 

Milking Cows 

f 

L s. 

£ s. 

£ 

Shorthorns -In Milk 

2-1 5 

20 I 

i 24 0 

20 2 

,, — Calvers 

23 3 

i9 1 

i 22 1 1 

iS 16 

Other Breeds— In Milk 

22 3 

18 4 

1 2112 

18 

,, —Culvers 

19 9 

16 12 

18 '4 

16 to 

Calves for Rearing 

2 16 

2 3 

2 13 

2 2 

Store Cattle ; — 





Shorthorns — Yearlings 

L3 2 

II 2 

12 13 

10 14 

,, — T wo-year-olds... 

17 7 

15 4 

18 15 

16 14 

14 17 

,, — Three- year-olds 

llerefords — Two-year-olds... 

22 0 

20 7 

18 I 

19 ^5 

18 I 

19 8 

17 n 

Devons — ,, 

18 14 

17 2 

17 9 

15 i6 

Welsh Runts— ,, 

17 3 

16 5 

16 15 

15 9 

Store Sheep 

Hoggs, Hoggets, Tegs, and 
Lambs — 





s, d. 

X. d. 

1 X. d. 

! X. it. 

Downs or Longwools 

58 2 

50 9 

\ 54 H 

47 * 

i 

Store Pigs 





8 to 12 weeks old 

24 I 

18 6 

21 7 

16 0 

12 to 16 weeks old 

, 39 8 

: 30 6 

37 10 

27 10 


* tstimated caicass wei^J.t. 
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Average Prices of Dead Meat at certain Markets in 
England in April, 1915. 

[Compiled from Reports received from the Board's Market 
Reporiersl) 


Description. 


Beef : - 


Burning- . Liver- : Lon- 

ham. ‘ ; pool. don. 


Man- 

jchestcr. 


per cwt. per cwt. per cwt. per cwt. per cw( 


J. d. ! j, d. J-. d. ' 


English 

... 1 st 

76 

6 

: 74 

0 

: - 



( 2nd 

71 

6 

71 

0 

— 


Cow and Bull 

... ibt 

68 

6 

; 67 

6 

, 67 

6 


2 lid 

62 

0 

J 60 

6 

61 

0 

Irish : Port Killed 

... 1st 

74 

6 



' 76 

0 


2nd 



- 

- 

: 70 

0 

Argent ine Frozen — 







Hind Quarters ... 

... ■ 1st 

64 

0 

62 

6 

63 

0 

Fore ,, 

... : ISl 

60 

6 

60 

6 

59 

6 

Argentine Chilled — 




' 



Hind Quarters ... 

... ; 1st 

70 

6 

^ 70 

6 

70 

6 

Fore ,, 

... ; 1st 

60 

6 

^ 61 

0 

61 

0 

Australian Frozen — 








Hind Quarters ... 

... : 1st 

62 

0 

62 

6 

60 

6 

Fore „ 

... 1st 

58 

6 

59 

6 

5S 

6 

Veal : — 








British 

... 1st 

S 3 

6 

00 

6 

95 

0 


211(1 

74 

6 

■ S3 

0 

87 

6 

Foreign 

... 1st 





- 


MUTTO^r; — 








Scotch 

... isl 

94 

6 

— 


[04 

0 


: 211(1 

91 

0 



93 

6 

English 

... Ist 

89 

0 

92 

0 




■2nd 

82 

0 

88 

6 

_ 


Irish : Port Killed ... 

... [ ISl 

— 




ot 

0 

Argentine Frozen 

;2nd 

— 


— 


84 

0 

... ' 1st 1 

55 

0 

55 

6 

53 

5 ‘^ 

6 

Australian ,, 

... ' 1st : 

5 ^ 

55 

0 

52 

6 

6 

Eew Zealand „ 

... ' isl '! 

6 

5 S 

6 



Lamb ; - 








British 

... ^ 1st . 

n 5 

6 

112 

0 

118 

0 

Eew Zealand 

2n(l 

106 

0 

t07 

' 77 

6 

1 10 

6 

... ! Ist 

74 

6 

6 

77 

0 

Australian 

... 1 1st ; 

68 

0 

67 

6 

67 

6 

Argentine 

... ' 1st ■ 

68 

0 

6: 

6 

67 

6 

PORK;— 

' 







British 

... , ISl 

S3 

0 

: 

6 

7S 

6 

Foreign 

'2nd 

... ! 1st : 

77 

6 

i 74 

0 

69 

6 


77 ^ 
74 0 
67 6 
6j 0 


71 6 
62 o 


S7 6 
7i> o 
6 


d. 
76 6 
71 6 
70 6 
64 6 

74 o 

70 0 

63 0 

59 0 

70 6 
61 o 

60 6 

5S 6 


89 o 
84 6 


y6 

90 6 ; 98 
yt 0 • 9S 
S6 6 I 93 

- : 93 

- ■ 88 
55 0 ^ 53 

: 53 ' 5° 

' 59 • - 


69 6 j 67 6 
69 6 j 67 6 


77 6 

71 6 
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Average Prices of Provisions, Potatoes, and Hay it 
certain Markets in England in April, 1915. 


{Compiled ^rom Reports received from the Board's Market 
Reporters,) 



Bristol. 

Liverpool, 

London. 

Description, 









First 

Second 

First 

Second 

First 

Secoii'i 

• 

Quality. 

Quality. 

Quality, 

Quality 

Quality, 

Quality, 


s. d. 

r. d. 

r. d. 

s. d. 

j. 

d. 

r/. 

Butter:— 

per 12 lb 

per 12 lb. 

per 12 lb. 

per 12 lb. 

per 12 lb. 

per 1 2 i ! . 

British 

16 6 

15 6 

— 

— 

15 

6 

14 0 


per ewt. 

per cwt. 

per cwt. 

per cwt. 

per cwt. 

per cwt. 

Irish Creamery — Fresh 

— 

— 

t 37 6 

135 6 

— 


_ 

„ Factory 

— 

— 

128 0 

124 0 

- 



Danish... 

— 

— 

144 6 

141 6 

M 3 

0 

139 

French 

— 

— 


— 

140 

0 

136 0 

Russian 


_ 





132 

0 

125 6 

Australian 

137 6 

133 6 

137 0 

134 6 

136 

0 

132 0 

New Zealand 

140 6 


140 0 

137 6 

140 

0 

136 0 

Argentine 

13^ 6 

134 6 

134 0 

131 6 

133 

0 

130 .. 

Cherss : - 








British— 








Cheddar 

102 0 

99 0 

103 6 

loi 0 

104 

6 

99 




120 lb. 

120 lb. 

120 lb. 

120 ][>. 

Cheshire 

— 

— 

93 

88 6’* 

107 

0 

102 u 




per cwt. 

per cwt. 

per cwt. 

per c wt. 

Canadian 

98 0 

96 6 

96 0 

95 0 

98 

0 

94 

Bacon 








Irish (Green) 

01 6 

87 6 

90 0 

' 87 6 

90 

0 

80 0 

Canadian (Green sides) 

77 6 

73 6 

77 0 ; 

71 0 

78 

0 

73 

ilAMS:— 








York (Dried or 


1 






Smoked) 

i 116 0 

! 114 0 ! 




1 16 

0 

no .J 

Irish (Dried or Smoked) 

— 

_ 

— 

_ 

107 

0 

ICO 1 

American (Green) 








(long cut) 

66 0 

62 0 1 

64 6 ! 

61 0 

67 

0 

: 62 0 

Eggs : — 

; per 120. 

per 120. i 

1 

per 120, ; 

per 120. 

per 120 

: per 120. 

British ^ 

10 2 

9 4 I 

— 

— 

II 

8 

10 J'.! 

Irish 

10 7 

10 1 i 

to 5 ^ 

9 10 

11 

7 

1 I’ ‘ 

Danish 

— 



— 

12 

9 

1 > < r 

Potatoes 

per ton. 

per ton. 1 

per ton. 

per ton. 

per tun. 

per 

Edward VII 

0 

0 

95 0 i 

86 6 1 

— 

101 

6 

9 1 0 

Langworthy 

100 0 

00 0 ; 

100 0 

95 0 i 

106 

0 

100 0 

Up-to-Daie 

IC 2 6 

87 6 1 

81 6 ! 
! 

78 6 

106 

0 

94 - 

Hav:- 



1 





Clover . . 

— 

_ 

123 6 

98 6 

106 

6 

97 

Meadow 

— 




97 

6 

85 0 


* New. 
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AVERAGE PRtCES of British Com per Quarter of 8 

Bushe s computed from the Returns received unfe dfe 
Corn Returns Act, , 882 , in each Week in tgrt. to.a 


Weeks 
ended {in 

t9i5). 


9... 

16 .. . 

23.. . 

30-. 

6 ... 

ij... 

20.. . 

27.. . 
6 ... 
tj... 

20 .. . 

27.. . 

3 -. 

10.. . 

17.. . 

24 


VVhbat. 


Bari.ky. 


Oats, 


'9.3. I .914.:. 9.5. |. 9 . 3 .;. 9 r 4 , .9.5 .,.3 .9.4. .9.5 


J-. d, 

30 5 
30 3 
30 5 

30 II 

31 1 

3 ^ o 
30 9 

30 u 

31 0 


•Apl. 


July 


.May I ... 
„ 8 ... 
M 15 -. 

»i 22... 

„ 29 ... 

June 5... 
.> 12... 

„ 19... 

26 .. . 
3 

10.. . 

’ 7 -.. 

24.. . 

31 ... 

:■ 7... 

14.. . 

21 .. . 

28.. . ' 

t- 4... I 

11 .. . I 

is... ! 

9 - 
16 . 

23- 

30. 

. 6 . 

J 3 -. 


11 . 

18. 

25- 


Sep 


31 

31 

31 

31 

31 

31 

31 

31 8 

32 2 
32 6 
32 10 
32 ro 
32 7 
32 10 

32 8 

32 8 


31 
31 
3 r 
31 

3 t 31 

4 31 
3 31 


d, j j. d. 

31 I ;44 4 

30 1 1 ' 46 2 

3 J 0 1 48 9 

30 II I 51 6 

31 i's2 8 
3^ 0 53 3 
31 0 , 54 8 
31 0 36 0 

0 i 56 o 
5:55 u {28 5 
6 54 8 { 27 II 


I 

■f- ^ 7 . 1 j. t 7 . : j. d. 

28 6 ' 26 2 29 10 
28 4 : 25 ri 2Q 7 

28 6 ; 26 O 30 
28 10 i 26 3 31 
28 r I j 26 6 32 
28 ro I 26 7 33 


29 

28 S 
28 6 


33 

33 

33 

33 10 

34 I 
34 I 
34 3 
33 7 
32 7 

31 n 

31 9 
3 ^ 7 
3^ 6 
3 ^ 3 
3^ 0 
30 II 
30 7 
30 i 
30 0 
30 I 

30 4 

30 9 

31 2 
31 2 
31 2 
31 0 


31 

31 

31 

32 

32 

33 

33 

34 
34 
34 
34 

I ! 34 


5 . 53 

4 : 54 
6 ! 54 

5 <54 


4 i 34 
6 


28 6 

27 6 
27 o 
I 27 8 

i 26 u 
' 26 7 
, 25 j I 
25 9 


5 
3 
5 
7 

7 .34 7 
7 34 II 
^35 3 

2 34 6 

® : 32 2 

7 3 1 II 

9 

^31 3 
4 ' 30 10 
^ 31 5 
0 32 7 


25 
■ 26 

26 
; 24 

23 10 

24 3 25 

923 2 24 

i 25 10 , 24 


4 26 3 
3 ^ 25 10 
I 26 I 
2 ; 25 11 : 
7 < 24 II ' 


34 


i| 24 

9 

24 

2 

34 

0 

1 24 

I 

24 

7 

3*1 

2 

n 24 

5 

25 

9 

34 

9 ' 

li 24 

9 

25 

2 

40 

3 : 

!■ 24 

7 

29 

4 

38 

9 : 

\\ 26 

5 

29 

to 

38 


1 29 

0 


3 

3 '* 

S i 

30 

11 ■ 

30 

6 

37 

10 i 

'i 31 

5 : 

29 

1 1 

38 

3; 

30 

9 

29 

5 

37 

6 ' 

■ 30 

I 

29 

3 

37 

1 

' 29 

9 

29 

I 

36 

8 

■ 29 

r 

28 

lo 

3(5 

7 

■ 28 

8 

28 

8 


37 

37 10' 

38 8i 

39 8i 
41 0 

41 11 : 

42 2 

42 I ^ 

42 7 ^ 

43 3 


::28 
28 
9 28 

■ 27 

: 27 

27 

26 
< 26 


7 28 J 

28 : 
28 I 

8 29 c 
5 29 6 
0 30 3 
8 30 2 
5 29 II 

J 25 ri 29 8 
: 25 10 29 9 


J. d. 
19 ro 
19 2 
19 4 

19 4 

20 2 

20 I 
20 2 
20 7 
20 4 

20 O 
20 2 
19 II 
ig 7 
19 2 
19 2 

18 10 

^9 3 I 

19 6 I 
19 6 

19 9 

19 ii 

20 i 

19 8 
I 2U 2 

I 19 8 

i 19 I 

21 0 

! ^9 4 
: 20 c 
; 20 8 
' 20 3 
19 0 
18 7 
18 8 
17 10 
17 S 
iS o 
17 II 
17 9 
17 JO 
17 io 

17 9 

18 0 

17 9 
17 9 

17 II 

r 

4 

4 
6 

5 

4 


•f- d. .f. d. 

18 2 26 6 

18 4 26 

18 6 27 6 

18 II 28 10 
•9 I 29 To 
18 9 30 3 

1811 31 

18 II 31 

18 II u 
18 9 31 


rS 

18 

18 

18 

18 

iS 

iS 

18 

18 

18 II 

‘9 


7 
6 

8 
5 
4 

4 

5 30 1 1 
5 
9 


30 6 
30 6 
30 4 


20 0 

19 9 

20 o 
19 10 
19 9 
19 S 
19 I 
25 I 
24 3 


23 8 

“3 3 
22 9 
22 5 

22 4 
22 5 

23 7 

23 7 

24 8 

25 5 

25 

2.=i 9 
25 9 
25 9 
25 II 


or \sciyhed nicasurc are converted ic 
ra.«: Whoa., 60 lb., Barley, 50 lb,. Oa.a, 
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Average Prices of British Wheat, Barley, and Oats at 
certain Markets during^ the Month of April. iqi4 and iQi 5. 




WHKAT. 


Barlky, 



Oats. 


1914. 

1915- 

1914. 

1915- 

1914. 

1915. 


f. 

d. 

s. 

d. 

s. 

d. 

s. 

d. 

s. 

d. 

i. d. 

London... 

... 32 

5 

56 

1 1 

25 


32 

9 

19 

10 

32 2 

Norwich 

... . 31 

3 

54 

7 

25 

2 

30 

5 

17 

10 

30 r. 

Felerborough ... 

.. i 31 

0 

55 

8 

26 

0 

30 

3 

18 

6 

30 li 

Lincoln 

( 

... 1 31 

II 

5 S 

5 

25 

9 

30 

10 

18 

10 

30 s 

Doncaster 

- 31 

5 

54 

1 1 

25 

5 

30 

0 

18 

5 

29 3 

Salisbury 

... ^ 30 

6 

53 

8 

23 

10 

31 

II 

17 

[ I 

31 7 


SELECTED CONTENTS OF PERIODICALS. 


Agriculture, General and Miscellaneous- 

Agriculture in Russia (Estate Mag., February, 1915). [(i3{47).] 

The Atmosphere oi the Soil ; its Composition and the Causes ol Variation, 
Ii. J. Russell and A. AppJcyurd. [t)3.i i(oj).] Studies on Soil Protozoa 
A, Cuyimy}%ham. [03.113.] Studies on the Lime Requirements of 
certain Soils, H, B, hintchinsan and K. MacLeunan. [63.15.] Notes 
on some Methods for the Examination of Soil Protozoa, C. H. Martin 
and K. R. Lcwin. [63.115.] (Jour. Agric. Sci., Vol. VII., Part i, 
March, 1915.) 

Field Crops - 

Improvement of the Flax Crop by Propagation from Selected Plants, 
H. Hunter (Dept. Agric. and Tech. Instr. Ireland Jour., January, 1915.} 
[63.34111.] 

U’illow Growing for Basket Jlaking and Cricket Bat Manufacture, 
W. P. Ellmore, (Estate Mag., February, 1915.) [63.3412.] 

Oil Content of Seed as Affected by the Nutrition of tlic Plant, 1 C. ir, 
Garner and others (Jour. Agric. Research [U.S.A.] Vol, III. No. 3, 
December, 1914) [63.542.] 

Some Considerations affecting the Growing of Linseed as a Farm Crop 
in England, L Variations in the Oil Content, J. F. Eyre and E. A. 
Fisher. (Jour. Agric. Sci., Vol. VIL, Part i, March, 1915.) [63.3^2.] 

Wheat Breeding, A. E, V. Richardson. (Jour, of Heredity, March, 
1910-) [63.311.] 

The industrial l^osition of Copra, Coconut Oil, and Coconut Cake. (Bull. 
Imp. Inst,, Vol. XII., No, 4, October-December, 1914,) [63.342.] 

Plant Diseases — 

The Pea Thrips {Kakothrips rohustus), C. B. Williams. [63.27.] the 
Apple Sucker {Psylla mali), with Notes on the Pear Sucker {Fsvdii 
pyncola), P. R. Awati. [63.27.] Insecticides, H. M, Lejroy. [63.295.] 
Infection and Immunity Studies of the Apple and Pear Scab Fungi 
{Venturia inaequalis and V. pirina), S. P. W-iHshire. [65.24.] Mmier 
Cover Washes, A. H. Lees, [63.294.] (Ann, Appl. Biology, Vul. L) 
No. 3 and 4, January, 1915.) 

Oxidases in Healthy and in Curly- Dwarf Potatoes, H. 11. Bumel. (Jour. 
Agric. Research, [U.S.A.] Vol. IT,, No. 5, August, T 9 I 4 ‘) [63-2I.], . 

Birds as Carriers of the Chestnut -Blight Fungus [Endoihia parasiiicah 
E. D. Heald. and R. A. StudheUer. (Jour. Agric. Research [U.S.A.j 
Vol. II., No. 6, September, 1914.) [63.24.] 
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A Fiingou.s Disease [Botryosphaeria niayconii) oi Hemp, T'. K, Charles 
and A. E. Jenkins. (Jour. Ague. Research [U.S.A,] Vol. III., No. r, 
October, 1914.) [63,27.] 

Apple Root Horer [Saperda Candida, Fab), F. E. Brooks. (Joiir. Agric. 
Research [U.S.A.] Vol. III., No, 2, November, 191.1.) [6^27,] 

Fife History of the Melon Fly [Bactrocera cucarbitae, Cotj), E. A. Bar ': 
and C. li. Pemberlon (Jour. Agric. Research [U.S.A.] Vol. III., No. 3, 
December, 1914.) [63,27.] 

Observations on the Life History of Ap'ilHs JEHncalus, R. N. Chapman. 
(Jour. Agric. Research [U.S.A.], Voi, III., No. 4, January, 1913.) 
[63,27,] 

Life History of the ^Mediterranean Fruit Fly {Ceralilis capiiata, Wied) 
from the standpoint of Parasitic Introduction, E. A. Back and C. E. 
Pemberton. [63.27.] Ihvo Clover Aphids, E. M. Patch. [63.27.] 
(Jour. Agric. Rc.search [U.S.A.], Vol. III., No. 5, February, 1915.) 

Veterinary Science— 

Warble Flies: A Further Contribution on tlie Ihology of Hypoderma 
limatmn and Hypoderma bovis, .S'. Hadioen, [Gi9.2(/|.] Observations 
on the Biology of Ixodidac. Part II., G. H. P. SnUall. [5Q.i6y(f.).] 
(Parasitology, Vol. 7, No. 4, i\Iarch, 1915.) 

Observations upon the Tuberculin Test as applied to Bovine Animals, 
P. C. Mason. (J.)ept. Agric. and Tech. Instr, Ireland Jour., January, 
1915.) [614.5.] 

Forestry - 

Production and Value of Irish Timber, . 1 . C, J'orbes. (Dept. Agric. and 
Tech. Instr, Ireland Jour., January, 1913.) [63.49(415.1] 

The Utili.sati()ii of Saw .Mill \Ma:ste, P. Thrlcu. (Estate -Mag., February, 

1915-] [63.PFI970 
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Bolton, E. P., and Revis, C.— Fatty Foods : Tlieir IVactical Examination : 
A Handbook for Aiialvtical and Tediuical Ciiemists. (371 pp.) 
London : J. & A. Ciiiirdiill. [543. t.j 
U..S. Department of .hyricuItHre..- --BiiW. r.}3:--T]ic Production and 
Fertilizer Value of Citric-Soluble Phosphoric Acid and Potash, (12 pp.) 
1914- [63-1672 ; 63.1673.] Bull. 14.} Tlie Manufacture of Acid 
Phosphate. (28 pp. | v, plates.) 1914, [63,1672.] Bull. 149: — 
The Use of Radioactive Substances as Fertilizers. iT.) pp.) 1914. 
[63.168.] Bull, J58 : — 'Hie Nitrogen of Processed Fertilizers. (24 pp.) 
1914. [63.168.] Bull. 164 ; — Field Test with a To.xic Soil Constituent ; 

Vanilin. (9 pp. -j- Hf. plate.s.) 1915. [63,113] Washington. 

Armstrong College. Agricultural Dept. — Bull, ir ;-- 3 Iauuring of Farm 
Crops, with Special Reference to tJic Spring of 1915. (8 pp.) New- 

castle-on-Tync. [£915.] [63, 1610 g).] 

Pvsscll, E. j. — Soil Conditions and Plant Growth. (190 pp.) [New 
Fdition.] London : Longmans, Green A Co., 1915. 5s. not. [63.113; 
63.161,] 

'Oru.'in, C. B . — The Farmer in AVar-Time, (20 pp.) [Oxford Pamphlets, 
19^4-1915.] London : Oxford University Press [1915J. 2d. net, 
[63(42).] 

Canada, Department of Agriculture . — Agricultural War-Book ; Patriotism 
and Production mote than usual. {157 pp.) Ottawa, 1915. [63(71).] 
Horticulture— 

f/. 5 . Department of Agriculture. — Fanners Bull. G43 : — Blackberry 
Culture. (13 pp.) Washington, 1915. [63.41(c).] 

-UassacJiusctts Agricultural Experiment Station/ — Bull, 159 : — 'Hie Techni- 
cal De.scription of Apples. (73- go pp.) Amherst, JIass., 1914, 
I 6 . 3 . 4 i(«).] 

Oregon Agricultural Experiment Station. — Bull. 123 : — An Tnejuir}" into 
the Nature of a Somatic Segregation of Characters in the Le Conte 
Pear. (i6 pp.) Corvallis, Oregon, 1914, [63,41(^2).] 
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Plant Diseases — 

Vermont Agricultural Experiment Station. — Bull. i68 : — Investigation- j 
the Potato Fungus Pkytophthora Injestans. (loo pp. -}- X. pla* 
Burlington. Vt., 1912. [63.24.] 

Ontario Department of Agriculture . — Bull. 227 : — Cherry Fruit F-: s, 
(30 pp.) Toronto. 1915. [63.27.] 

17. S. Department of Agriculture. — Bull. 160: — Cactus Solution as ; r 
Adhesive in Arsenical Sprays for Insects. (20 pp.) 1915. [63.2’,;;,.' 

Bull. i6i : — The Mediterranean Fruit Fly (Cerahiis capitata, Wied, di 
Bermuda. (8 pp.) 1914. [63.27.] Bull. 165: — Quassiin as a ( n. 

tact Insecticide. (8 pp.) [63.295.] 1914. Bull. 167 : — Para-D: .. 

loroben?ene as an Insect Fumigant. (7 pp. -}■ plates.) [63.2' >-.] 
19T5. Bull. 170: — The European i^ne-Shoot Moth [Evetria 
Schiftermiller) ; A Serious Menace to Pine Timber in America, (ri ;.p 
+ VJ. plates.) 1915. [63.27.] Washington. 

Washington Agricultural Experiment Station. — Bull. T15 : — Studies on Hie 
Relation of Certnin Species of Fusarium to the Tomato Blrght 01 the 
Pacific North West. (22 pp. + IV. plates.) Pullman, Washingi'i-i, 
1914. [63.24.] 

Live Stock — 

Sanders. A. H. — The Story of the Herefords. (1,079 pp.) Chicag..; 

The Breeders’ Gazette, 1914- [63.62.] 

Pease, Sir A. — Horse Breeding in Relation to National Requirenirnis. 
(42 pp.) [Journal Farmers’ Club, February, 1915-] London ; 
Farmers' Club, 1915. 6(7. [63,61.] 

North Carolina Agricultural Experiment Siaifojz.— Bull. 223 : — Sboop 
Raising. (30 pp.) Raleigh, N.C., 1912. [63.63(04).] 

Wisconsin Agricultural Experiment Stniion. — (!irc. 33 : — Judging Drait 
Horses. (36 pp.) Madison, Wisconsin, 1914. [63.6(064),] 

Frost. J. /I .—The Shire Horse in Peace and War. (132 pp.) Londi>n; 

Vinton <S: Co., 1915. 2S. net. [63.61(02).] 

Harper. M. W. — Breeding ot Farm Animals. (335 pp.) New York; 

Orange Judd Cn., 1914. Si. 50. [63.603.] 

Ohio Agricultural Experiment Station. — Bull. 271 — A Chemical Study of 
the Nutrition of Swine. (225-261 pp.) Wooster, Ohio, J'.n.f. 

[63-64.] 


Dairying and Food, General — 

Michigan Agricultural Experiment Station. — Special Bull.' i : — Studies 
in the Range of Variation of the Per Cent, of Butler Fat in the .Milk 
of Individual Cows. (13 pp.) East Lansing, Mich., 1914. [63.712.] 

Lancashire Education Committee.- — Farmers' Bull. 28 : — Report 01 ati 
ExpcriiTicnt on the Feeding of Dairy Cow’’s. (14 pp.) l^reston, i^ij, 
[63.71 1.] 

XJ.S. Department of Agricidture.—BuW. 98 : — The Application of Refrigera- 
tion to the Handling of Milk. (88 pp.) Washington, 1914. [03.;I3-| 
U.S. Department of Agriculture. — Farmers' Bull. 602 : — Producii- a nt 
Clean Milk. {18 pp.) 1914. [63.71(04).] Farmer’s Bull. 6u^ 
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